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(S) Oxazolldlnedlone dorlvativea and their use as hypoglycemic agent 

@ A new 2.4-oxazolidinodlone derivative is provided possessing excellent hypoglycemic and hypoli- 
TTlSlnveSfa^ to a 2.4^xazol.dinedione derivative represented by the general formula : 
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wherein X represents -CHr. -C(=0)-. -CH(OH)- -C(=NOH)- or -CH=CH-: R.^^P^^ff^^ff 0%^^^°^ 
residue or heterocyclic group which may be substltvjted ; n represents an inlf^er from 0 to 5. and m 
represent an integer from 1 to 3 ; :::::::: represents a single or d«jble bond ; provrfed that n .s an 
integer from 1 to 5 when X is -C(=0>-.or a phannacologicany acceptable salt thereof. 
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The present Invention relates to a new oxazolldinedione derivative possessing hypoglycemic and hypoO- 
pKlemlc activilles and a therapeutic agent for diabetes mellitus containing «. which are used in the phartna- 

ceuticai field. 

Traditionally, various blguanlde compounds and sulfonylurea compounds have t>een used to treat diabetes 
5 mellKus. However, biguanide compounds are now hardly used, since they cause lactic acid acidosis- sulfony- 
lurea compounds often cause severe hypoglycemia, necessitating careful use. although they possess potent 
hypoglycemic aclivily. Various oxazolldinedione derivatives are luiown to possess hypoglycemic activity vrilh- 
out such drawbacks. ' 

Japanese P^tant Unexamined Publication No. 170478/1991 discloses a hypoglycemic compound repre- 
10 ■ sented by the formula: 
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wherein X, represents O or C=0. WO92/02520 discloses a hypoglycemic compound represented by the for. 
20 mula: 



Al-.N-(CH2)n. -0-fA2V-CH, -A 
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wherein A2 represents a substitutional benzene. Japanese Patent Unexamined Publication No, 30993/1987 
30 discloses a hypoglycemic 2,4-oxazolidlnedlone derivative represented by the formula: 



35 O 



J—NH 



wherein R4 represents an allcycllc hydrocai^>on having a substltuent 

The present invecUors exlensiveiy investigated the number of carbon atoms between the oxazolldinedione 
nng and benzene ring in a 2.4-oxazolldin6dione derivative and the 4-position substiluent on the benzene ring 
and discovered a new derivalive possessing excellent hypoglycemic and hypolipidemic activities. 

Accordingly, the present invention folates to: 

(1) a 2.4-oxazoiidinedione derivative represented by the general formula: 



R-<CH2)m-X-<^^CIl2)n^^^^^ " (D 



wherein X represents -CHa-. -C(=0)-. .CH{OH).. -C(==NOH)- or-CH^CH-; R represents a hydrocarbon re- 
s.due or holerocycJic group which may be substituted; n represents an integer from 0 to 5. and m represents 
an Inleger from 1 to 3; represents a single or double bond; provided that n Is an Integer from 1 to 5 
when X is -C(=0).. or a salt thereof, and 

(2) a phannaceulical composition containing as an active Ingredient a 2,4 -oxazolldinedione derivative rep- 
resented by general fonmula (I), or a pharmaceutlcally acceptable salt thereof. 

With respect to general formula (I) above, a single bond represented by corresponds to a compound 
wherein -(CHJ„. and the oxazolldinedione ring are bound together via -CHj-, and a double bond represented 
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by corresponds to a compound wherein -(CH2)^-CH= b bound with Ihe oxazolidinedione ring. The com- 
pound (I) wherein b a double bond may be In (E)-form or In {Z)-fonn. 

Of the compounds represented by genera! forniuln (t) at>ove, those wherein n Is an Integer from 1 to 5 and 
those wherein m Is 1 or 2 are preferred, with greater preference gh/en to compounds wherein m is 2 and n is 
1 or 2 and compounds wherein m Is 1 and n Is 2. X is preferably -CHr, -CH(OH). -C(«^NOH)- or -CH=CH s'in 
this case, ills preferable that i be 0 and m be 1 or 2. More preferably. X Is -CH^ or-CH=CH-. 

With respect to general formula (I) above, the hydrocart>on residue In Ihe hydrocarbon residue for R which 
may be substituted for is exemplified by aliphatic hydrocarbon r«?!due3, alicydic hydrocarbon residuefl, nli- 
cydic-aliphatic hydrocart>on residues, aromato-aliphatic hydrocJirlx>n residues, aromatic hydnxrflrtxjn resi- 
dues and aromatic heterocyclic- aliphatic hydrocarbon residues. Such aliphalic hydrocarbon residues include 
aliphatic hydrocarbon residues having 8 or fewer carbon atoms, e.g., f»»luratcd aliphatic hydrocarbon residues 
having 1 to 8 carbon atoms such as nrwlh^-l, ethyl, propyl, isopropyl, butyt, Isobutyl, f^ec-butyl, t-butyl, pentyl, 
Isopentyl, neopentyl, t-pentyl, hexyl. Isohexyl, hepiyi and octyl, and unsaturated aliphatic hydrocarbon resi- 
dues having 2 to 8 carbon atoms such as ethenyi, 1-propenyl. 2-propenyl. 1-butenyl. 2-bulenyl. 3-buteny!, 2- 
mothy!-1-propenyl, 1-penteny1, 2-pent9nyl, 3-pen(enyl. 4-pentenyl, 3-methyl>2-butenyi, 1-hexflnyt, 3-hexeny1, 
2,4-hexadlenyl. 5-hBxenyl, 1-heptenyl, 1-octenyl, elhynyl. 1-propynyl, 2-pnopyny!, 1-btjlyny1, 2-bulynyi. 3-bu- 
tynyl. 1-pentynyl, 2-pentynyf. 3-pentynyl, 4-pentynyl, 1-hexynyI, 3-hexyn>'l. 2,4-hexadiynyl. 5-hexynyl. 1-bep- 
lynyl and 1-octynyl, Such alicydic ijyGiOc^rt>on residues include alicydic hydrocarbon residues having 3 to 7 
carbon atoms, e.g.. saturated alicydic hydrocarl>on residues having 3 to 7 carbon atoms such as cydof>ropyl, 
cydobutyl. cydopentyl, cydohexy! and cydoheptyl, and unsaturated alicydic hydro- arhon rT.idtjes h-.ving 5 
to7 cart>on atoms such as 1-cydopenlenyt. 2-cyclopenten>i, 3-cydopcnlonyl. 1-cyclohftxonyl, 2-oydohcxenyl, 

3- cydohexenyl, 1-cydohepten;!, 2-cydohn.pionyl, 3-cyrlohr\pten>^ and 2.4-cycIoheptadleny!. Such allcydlc- 
aliphatic hydrocarbon residues Indude hydrocarbon residues having 4 to 9 carbon atoms as resulting from bind- 
ing of one of the above-mentioned alicydic hydrocarbon residues and one of the above-mciilioned aliphatic 
hydrocarbon residues, stich as cydopropylmothyl. cyclopropyleth^-t. cydobutyimethyt. cydnpenlytmethyt. 2- 
cydopentenylmelhyl. 3-cydopenlenyl methyl, cydohexylmelhyl. 2-cydohexenylmethyl. 3-cyclohexenylmelhyf. 
cydohexylethyl, cydohexylpropyl, cydohcptylm ethyl and cydoheplylffthyl. Such oromata aliphatic hydrocar- 
bon residues indude phenylalkyls having 7 to 9 carbon atoms such as b'^nzyl, phr'nt^thyl. 1- phenyl r>thyl, 3-phe- 
nylpropyl. 2- phenyl propyl and 1-phenylpropyl. and naphlhylpikyls having 11 to 13 c^irbon nloms such as a- 
naphthyimethyl, a-naphthylethyl, p-naphthyimcthyl and P-nnphthylethyl. Such aromatic hydrocarbon residues 
indude phenyl and naphthyt (a-naphthyt. p-naphthyl). Such aromatic helerocydic-aliphalic hydrocarbon resi- 
dues Indude hydrocarbon residues resulting from binding of one of the following heterocydic groups and one 
of the aliphatic hydrocarbon residues. 

With respect to gener^il formula (I) above, the heterocydic group in the heterocydic group for R which may 
be substituted for is exemplified by 5- to 7-rnRmbered heterocyclic groups contarntng 1 ainm of sulfur, nitrogen 
or oxygen, 5- or 6-membered heterocyclic groups containing 2 to 4 atoms of nitrogen, and 5- or 6-memt>ered 
heterocyclic groups containing 1 or 2 atoms of nitrogen and 1 atom of sulfur or oxygen; those heleroryclic 
groups may condense with a 6-membered ring containing 2 or fnwcr aloms of nitnogen, a benzene ring or a 5- 
memt>ered ring containing 1 atom of sulfur, Example heterocyclic groups indude 2-pyr>dy1. 3-pyridyl. 4-pyridyl. 
2-pyrimldinyl. 4-pyrimldiny1. 5-pyrimidinyl. 6-pyrimidiny1, 3-pyridazinyl, 4>pyridazinyl. 2-pyrnztnyf. 2-pyrroly1. 3- 
pyrrdyl, 2-lmldazoly1, 4-lmldazolyl. 5-lmldazolyl. 3-pyrazolyt, 4-pyrazolyl, Isothlazolyl. Isoxazolyl, 2-lhlazoly1. 

4- thlazolyl. S-thfazolyl, 2-oxa2olyl. 4-oxazolyl. 5-oxazdyl. 1.2.4-»riazn|.3-yl. 1.2.3-triazol-4-yl, letrazol-5-yl. 
benzimidazol-2-yl. indol-3-yl, benzopyrazol-S yf, 1H-pynrolo[2.3-b]pyrazin-2-y1, 1 H- pyrrol oI2. 3- bIpyridin-6-yi, 
1H-lmldazo(4.5-b]pyrldIn-2-yl. 1H.|mlda2o(4.5-c]pyrldln-2-yt and 1H-lrTildazoI4.5.b]pyrazln-2-y1. 

With respect to general formula (1) above, the hydrocarbon residue or heterocydic group for R may have 
1 to 3 substituents at any positions on the ring thereof. Such eubstituenls include aliphatic chain hydrocarbon 
groups, alicydic hydrocarbon groups, aryl groups, aromatic heterocydic groups, non-aromallc heterocyclic 
groups, halogen alonr«, nrtro groups, amino groups which may be substituted for. acyl groups which may be 
substituted for. hydroxy! groups which moy be substituted for. thiol groups which may bo substituted for, and 
carboxyl groups which may bo esterifled. Such aliphatic chain hydrocartx)n groups Indude linear or branched 
aliphatic hydrocartx>n groups such as alkyl groups, preferably those having 1 to 10 carbon atoms, alkenyl 
groups, preferably those having 2 to 10 carbon atoms, and alkynyl groups. Preferable alkyl groups indude me- 
thyl, ethyl, propyl. Isopropyl, butyl. Isobutyl. seobutyf. Iert-but>1. pentyl, isopentyl. neopentyl, tert-pentyl, 1-: 
elhyfpropyf. hexyl. Isohexyl. 1.1-dimethylbulyl, 2.2-dimelhylbulyl. 3.3-dimethylbulyl. 2-ethylbutyl, heptyi. oo 
tyl. nonyl and decyl. Preferable alkenyl groups indude vinyl, afiyl, Isopropenyl. 1-propenyl. 2-methyl 1-propo- 
nyl, 1-lxjtenyl, 2-bulonyl, 3-butenyl, 2-elhyl- 1-butenyl, 3-methy1-2-butenyl, l-pentenyl. 2-penten>1. 3-penteny!, 
4-pentenyl, 4-methyl-3-pentenyl. l-hexenyl, 2-hexenyl, 3-hexenyl. 4-hexenyl and 5-hexAnyl. Preferable alky- 
nyl groups Indude elhynyl, 1-propynyl, 2-propyny4, 1-butynyl, 2-butynyl. 3-bi/tynyl. 1-pontynyl. 2-pentynyl, 3- 
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pentynyl, 4-pentynyl, 1-hexynyi, 2-hoxyny<. 3-hexyny<. 4-hexyny< and 5-hexyny1. Such alicydlc hydrocarbon 
groups Indude saturated of urisaturatod alicydk: hydrocarix^n groups such as cydoalkyi groups, cydoalkenyl 
groups and cydoalkadienyl groups. Preferable cycloalkyi groups Indude cydopropyt, cydobutyl, cydopentyf« 
cydotiexyl, cydoheplyi. cydooctyi, blcydo(2.2.1Jheptyl. blcydo{2.2.21octy1. blcyclop.2.1Joctyl. bicy- 
clo[3.2.21nonyl, bicydo[3.3.11nonyi, bicydo{4.2.11nonyl arxi bicydo(4.3.1)decy<. Preferable cydoalkenyi groups 
Indude 2-cyclopenten-1-yl, 3-cydopenten-1-yi. 2-cyck>hexen-1-yl and 3-cydohexen-1-y1. Preferable cy- 
cloalkadi«:nyl groups indude 2,4-cydopenladien-1-yl. 2.4-cydohexadien-1-y< and 2,5-cyclohexadien-l-yl. The 
aryl group is a nrwnocydic or condensed polycydic aromatic hydrocarbon group. Preferable aryl groups indude 
phenyl, naphthyl, anthryl, phenanthryl and aceiipf^thylenyl, with preference given to phenyl, 1-naphthyl, 2- 
naphlhyl etc. Preferable aromatic heterocydic gnxipjl Indude aromatic monocydk: heterocyclic groups such 
as furyi, thienyi. pyrrolyl, oxazolyl, tsoxazolyl, thiazol/, iaothiardyl, imWazolyl, pyrazdyl, 1,2,3-oxadia2olyl, 
1,2,4-oxadiazoJyl. 1,3.4-oxadia2olyl. furazanyl, 1 .2,3-thiadia2olyl, 1^,4-lhladiazolyl, 1,3,4-thiadiazolyi, 1,2.3- 
triazolyf, 1.2.4-tr1azolyl. tetrazolyl, pyridyl. pyrWazJnyl. pyrlmldlnyl, pyrazlnyl and trlazlnyl. and aromatic con- 
densed heterocydic groups such as benzofuranyl, isobenzofuranyi, benzo[b]thienyl. indolyl, isoindolyl, 1l-|-in- 
dazolyl, benzimklazoiyi, benzoxazolyl, 1.2-benzisoxazolyl. benzothiazolyl, 1.2-benzlsothiazolyl, IH-bonzotria- 
zoiyi, quinoiyi, Isoqulnoiyi, cInnoHnyl, quinazollnyi. qulnoxallnyl. phthalazlnyl, naphthyrWInyl, purinyl, buleridl- 
nyl, carbazdyl. a-cartx>linyl. p-carbolinyl,7-cart>olinyl, acridinyl. phenoxazinyl. phenothiazinyl. phenazinyl, phe- 
noxthinyl, thianlhrenyl, phenanthridinyl, phenanthrolinyl, intlolizinyi, pyiTolo[1,2-b]pyridazinyl, pyrazoto[1 .5- 
alpyridyl, lmidazo[1,2-alpyridyl, lmlda2o[1,5-aJ pyridyl, ImWazoII.Z-ibJpyrldazlnyl, lmldazo[1,2-a]pyrlmkJlnyl. 
1.2,4-triazolo[4,3- ajpyridyl and 1.2.4-tria£olo[4.3-b]pyridazinyt. Preferable non-aronwtic heterocydic groups 
indude oxilanyl, azetkJinyl, oxetanyl. thielanyl. pynrolidinyl, lelrahydrofuryl, thtolanyi, piperidyi, tetrahydropyr- 
anyl. nx)rp:.ollnyi, thioniorphollnyl and piperazlnyl. Such halogens Include fluorine, chlorine, bromine and Io- 
dine, with preference given to fluorine and chlorine. Said hydroxyl group which may be substituted for is ex- 
emplified by the hydroxyl group and groups resulting from substitution of the hydroxy! group by an appropriafa 
substituent, particularly one commonly used as a hydroxyt-protecting group, such as alkoxy groups, alkenyloxy 
groups, aralkyioxy groups, acyloxy groups and aryioxy groups. Such alkoxy groups indude alkoxy groups hav- 
ing 1 to 10 carbon atoms (e.g., methoxy, ethoxy. propoxy, isopropoxy. butoxy, Isobutoxy, sec<butoxy, lort- 
butoxy. pentyloxy, isopentyloxy, neopentyioxy, hexyloxy, heptyloxy, nonyloxy, cydobutoxy, cydopenlyloxy, 
cydohexyloxy). Such alkenyloxy groups indude alkenyloxy groups having 1 to 10 carbon atoms sudi as ally- 
loxy. crotytoxy, 2-penttfnyloxy, 3-hexenyloxy, 2-cydopentenylmethoxy and 2-cydohexenylmethoxy. Such ^iral- 
kyloxy groups indude j^^enyl-C,^ alkytoxy groups (e.g.. benzyloxy, phenethyloxy). Such acyloxy groups in- 
clude alkanoyloxy groiijixs having 2 to 4 carton atoms (e.g.. acetyloxy. proplonyloxy, n-bulyryloxy, Iso-butyr- 
yloxy). Such aryioxy groups indude phenoxy and 4-chloropht;i ioxy. Said thiol group which may be substituted 
for is exemplified by the thiol group as such and groups resulting from substitution of tho thiol group by an 
appropriate substituent. particularly one commonly used as a thiol-protecting group, such as alkyllhio groups, 
aralkyllhio groups and acylthio groups. Preferable alkylthto groups indude alkyllhio groups having 1 lo 10 car- 
bon atoms (e.g., methyithio. ethylthio. propyithio, bopropylthio, butylthio, isobutylthio, sec-butyithio, tert- 
butylihk>. pentylthio. isopentytthio, neopentylthk), hexyithio. heptyllhio, nonylthio. cydobutylthio. cydopen- 
tyithio. cydohexylthk)). Aralkylthio groups Indude phenyl-C,^ alkyllhio groups (e.g.. benzylthlo. phenethyilliio). 
Preferable acylthto groups indude alkanoylthio groups having 2 to 4 carbon atoms (e.g.. acetyllhio. propionylth- 
io. n-butyryithio, iso-butyrylthio). Said amino group which rnay be substituted for is exemplified by groups re- 
sulting from substitutk)n of the amino group (-NHj group) by 1 or 2 alkyl groups having 1 to 10 carbon atoms, 
alkenyl groups having 1 to 10 cart>on atoms, aronr^tic groups or acyl group having 2 to 10 carbon atoms (e.g., 
melhylamino. dimethylamino, ethylar|jino, diethylamino, dibutylamino, diallylamino, cydohexylamino, phenyl- 
amino. N-mpthyl-N-phenylamino, acetylamino. propionylamino, benzoyfamino. etc.). Said acyl group which 
may be substituted for is exemplified by fonmyl and groups resulting from binding of the carbonyl group with 
an alkyl group having 1 to 10 carbon atoms, an alkenyl group having 1 to 10 carbon atoms or an aromatic group 
(e.g.. acetyl, propionyl. butyryl, isobutyryl, valeryl. isovaleryl, pivaloyi, hexanoyt, heptanoyi, ocUnoyl. cydo- 
bulanecarbonyl. cydopentanecarbonyl. cydohexanecarbonyl, cydohepUnecarbonyl, crotonyl, 2-cydohexe- 
necarbonyl, benzoyl, nksotinoyi). Said carboxyt group which may be esterif ied is exemplified by alkoxycarbonyl 
groups (e.g., alkoxycarbonyl groups having 2 lo 5 carbon atoms such as methoxy carbonyl, elhoxycarbonyl. 
propoxycarboAyl. buloxycarbonyl). aralkyioxycarbonyl groups (e.g.. benzyloxycarbonyl) and aryloxycarbony! 
groups (e.g.. phenoxy carljonyl. p-tolyloxy carbonyl). 

With respect to general formula (I) above, the substituent on the hydrocarbon residue or heterocydic group 
for R may have 1 or more, preferably 1 to 3 appropriate substituents. provided that it is an alicydic hydrocarbon 
reskiue. an aryl group or an aromatk: heterocydic group. Such substituents Indude lower alkyi groups, lower 
alkenyl groups, lower alkynyl groups, cydoalkyi groups, aryl groups, aromatic heterocydic groups, non-aro- 
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malic hBterocydIc groups, aralkyl groups, amino groops. N-monosubstilulod amirxj groups.' N.N-disubstHuted 
amino groups, amldino groups, acyl groups, carbamoyl groups. N-nx.nosubstltuto<J carbamoy* groups N N- 
disubstituted carbamoyl groups, sulfamoyi groups. N-monosubstRuted sulfamoyi groups. N.N.disub8tltuted 
sulfamoyi groups, carboxyl oroups, lower alkoxycaibonyf groups, hydroxyl groups, lower alkoxy groups, lower 
Bikonyloxy groups, eydoalkyloxy groups, aralkyloxy groups, aryloxy groups, merenpio groups, lower alkylthio 
groups, aralkylthio groups, arylthio groups, sulfo groups, cyano groups, azido groups. nHro groups nitroso 
groups and halogens. Such substituents are exemplified by the same suhstiluents as Ihoso on the ring o( the 
hydrocarbon residue or heterocyclic group for R above. 

The salt of desired compound (I) of the present Invention Is preferably a pharmaceutfcally acceptable salt 
Such salts include salts with Inorganic bases, salts with organic bases, salts with IrKirganic acids, salts with 
organic acids end salts with basic or ackJic amino acWs. Preferable salts with inorganic bases indude alkali 
metal salts such as sodium salt and potassk^m salt, alkaline earth metal salts such as calcium salt and mag- 
nesium salt. Blumlnum salt and ammonium s^^lt. Preferable salts with organic bases IndO'le salts with trime- 
thylamine. tnethylamine. pyridine, picoline. ethanolamine. diethanolamine. triethanolamine. dfeyclohexyta- 
mine and N N -diberuylethylenediamine. Preferable salts with Inorgank: acids include salts with hydrochloric 
ac d. hydrobromic add. nitrte acW. sulfurte acid and phosphoric add. Preferable salts wtth organic acids Indude 
sails with formic acid, acetic acid, trifluoroacelic acid, fumaric ackJ. oxalk: acW. tartaric acid. maleic acid ci'ric 
acid, succinic acid, malic acid, methanasulfonic acid, benzenesutfonte add and p-toluenesulfonic acid Prefer- 
able salts with bask: amino «cWs Indude salts with arglnlne. lysine and ornKhlne. Preferable salts with addle 
ammo acids indude salts with aspartic acid and glutamic acW. 

Possessing hypoglycemic and hypolipidemic adivily with low loxidty. desired compound (I) of the present 
Invention or a pharmacologically acceptable salt thereof can be us«d. as such or In a mixture with known phar- 
macologically acceptable carriers, excipients. fillers and ot..er additives, as a therapeutic agent for diabetes 
mellrtos or hyperlipWemia in mammals induding humans. 

Desired compound (I) of the present invention or a pharmacologically acceptaNe salt thereof is charac- 
terized by low toxicity; for example, oral adirvnistralion of the compound of Example 2 at a dally dose of 11 8 
mg/kg or the compound of Example S at a daily dose of 7.5 mg/kg for 4 dnys in mice caused no changes in 
body weight or liver weight, in comparison wKh control animals. And. oral administration of the compound ob- 
tamed m Example 13 at a dose of 500 mg/kg to mice killed no lest animals. 

As for the method of administration, desired compound (I) of the present invention or a pharmocdogicnlly 
acceptable salt thereof is nomially administered orally in the form of tablets, capsules (induding soft capsules 
and microcapsules), powders, granules etc.. and can also be administered non-orally in the form of injections 
suppositones pellets etc.. In some cases. Daily oral dose for adults » 0.05 to 10 mg/kg: it is desirable to ad- 
minister this dose in 1 to 3 portions daily. 

Conipound (I) of the present Inventton or a pharmacologically ncceptaWe salt thereof can he administered 
orally or non-orally in the form of solid preparations such as tablets, capsules, granules and powders orliquid 
preparations such as syrups and Injecttons. in a mixture with a pharinaceutically acceptable carrier 

Pharinaceutlcally acceptable carriers are varkjus organk: or Inorganic carrier materials commonly usr^d to 
prepare pharmacet/tical preparations, which are formulated as exdpients. lubricants, binders and disintegrat- 
ing agents In solid preparations, or as solvents, dissolution aids, suspending agents, isotonizing ag«nl8. buf- 
fer.^ and analgesics In llqukJ preparations. Also, preparation addlllvrs such as preservatives, antioxidants cd- 
onng agents and sweeteners may be used as necessary. Preferable exdpients indude lactose, sucros^ D- 
mannitol. stardi. crystalline callUose and light silicic anhydride. Preferable lubricants indude magnesium 
stearate. calcium stearate. talc and colloidal silica. Preferable binders Indude crystalline cellulose, sucrose 
D-mann.tol. dextrin, hydroxypropyl cellulose, hydroxypropylmethyl cellulose and polyvinylpyrrdkJone. Prefer^ 
able disintegrating agents indude starch, carboxymelhyl cellulose, carijpxymethyl cellulose caldum. cross car- 
mellose sodium and carboxymelhyl staroh sodium. Preferable sdvents Indude water for ln)ectlon. alcohd pro- 
pylene g ycd. macrogol. sesame oil and corn oil. Preferable dissdution akis indude polyethylene glycol.' pro- 
pylene glycol. D-mannllol. benzyl benzoate. ethanol. tris-aminomethane. cholesterol, triethandamine. sodium 
carbonate and sodium dtrate. Preferable suspending agents Indude surfactants such as stearyttrtethanda- 
mine, sodium lauryl sulfate, laurylaminopropionic add. lecithin, benzalkonium chloride, benzethonium dilorido 
and glycerol monostearate. and hydrophilic polymers such as pdyvinyl alcohol, polyvinylpyrrolidone, cart^ox- 
ymethyl cdlulose sodium, methyl cellulose, hydroxymethyl cellulose, hydroxyethyl cellulose and hydroxypropyl 
eel utose. Preferable isotonizing agents include sodium chloride, glycerd and D-mannftd. Preferable buffers 
ndude phosphate, acetate, carbonate and dtrate buffers. Preferable analgesics indude benzyl alcohol Pre- 
ferable preservatives include p-oxybenzoates. chlorobutand. benz>< alcohd. phenethyl alcohd. dehydroacette 
acKi and sorbic acd. Preferable anttoxMants Indude sulfites and asoorbfe add. 

Produdion methods for desired compound (I) of the present Inventbn arti described in detail below 
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Method A 



R— <CH2)„-C--<^^^-(CH2)„CIIO 24- 



(ni) 
»«■ 



(H-l) 



R— (CH2)m-^--^^^CH2)„-CH=i^^ 



NH 

O 



(I-l) 

wherein the symbols have the same definitions as above. m *L * 

Compound (1-1) Is produced by condensallon of compound (11-1) and »KJxazolIdlnedk>neTnt), Conden- 
sation of compound (11-1) and 2.4-oxa2olidinedione (III) is carried out in a solvent in the presence of a base. 
The solvent is exemplified by alcohols such as methanol, ethanol, propanol, tsopropanol and 2-m6thoxyetha- 
nol, aromatic hydrocarbons such as benzene, toluene and xylene, ethers such as ethyl ether, isopropyl ether, 
dioxane and tetrahydrofuran. KN-dimethyiformamlde, dimethyl sulfoxide and acetic acid. The base is exem- 
plified by sodium all^oxides (e.g., sodium melhoxide, sodium elhoxide), potassium cartK>nate, sodium carton-- 
ale, sodium hydride, sodium acetate, and secondary amines such as piperldlne, piperazlne, pynrolidlne, mor- 
pholine, diethylamine and diisopropylamine. The amount of 2.4-oxarolidinedione (111) used Is 1 to 1 0 mol equiv- 
alents, preferably 1 to 5 rncA equivalents relative to compound (11-1). The amount of base used is 0.01 to 5 mol 
equivalents, preferably 0.05 to 2 mol equivalents relative to compound (IM). This reaction Is normally carried 
out at 0 to 150**C, preferably 20 to 100*C for 0.5 to 30 hours. The compound (1-1) produced in this method may 
be in (E)-form or (Z)-foi m at the double bond attached to the 5-position of the oxazdidtnedione ring. 

Method B 



J Reduction ^ ^ 

(I.l) ► R--<CH2)m-C--X^^^^^ 

(1-2) 



NH 

f 

O 



wherein the symbols have the same definitions as above. 

Compound (1-2) is produced by subjecting compound (1-1) to a reduction reaction. This reduction is carried 
out In a solvent In the presence of a catalyst In hydrogen atmosphere at 1 to 150 atm by a conventional method. 
The solvent is exemplified by alcohols such as methanol, ethanol, propanol, isopropanol and 2-methoxyetha- 
nol, aromatic hydrocart>oris such as benzene, toluene and xylene, ethers such as ethyi ether, isopropyl ethei*, 
dioxane and tetrahydrofuran, halogenated hjfdrocarbons such as chloroform, dichloromelhane and 1,1.2,2-tet- 
rachioroethane. ethyl acetate, acetic acid and mixtures thereof. When a metal compound such as a nickel com- 
pound, a transition metal such as palladium, platinum or rhodium is used as a catalyst, the reaction is advan- 
tageously carried out The reaction temperature Is normally 0 to 100'C, preferably 10 to 80*C, reaction limft 
being 0.5 to 50 hours. 
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10 



IS 



20 



(n-2) 



?5 



^0 



35 



(rv) 



.:CH=CH1,-CH=i_Y' 



NH 

o 



Reduction 11 /=\ r-Ti I ^^'^ 

r R-nCH2)m-C-^^_J) tCH,CHo),-<^"2 



O 

(1-3) 

wherein represents 1 or 2; the other symbols have the samo definitions as nbove. 

In this method, aldehyde derivative (11-2) and compound (IM) are first reacted to P'^?"^^, '^P^""^^^'"^; 
which is then subjected to a reduction reaction to produce 2.4.oxa2o!idined.ono dcnvatr,^ <' R-^nct.on of 
compounds (11-2) with (III) Is carried out In the same manner as method A. Reduction of compound (IV) Is carried 
out in the same manner as method B. . j ^, , j ., .u-sj««ik„i; 

The intermediate (IV) in this method mny be in (E)-form or (?)-form nt the d.-bl. ^-«^;' -f^;^^^^^^^^ 
position of the oxazolidinediono ring. Though each isomer may be isolated, a m.xture of those .sonners may 
be used for the production of compound (1-3) without isolation. 



Method D 



COOA 
I 



R— <CH2)„-C-<^^^^CH2)„ 4. r— CII 



(V) °" 



-#5 



50 



65 



R— <CH2l-,-C — (^^>-(CH,)„ * r-'--Y 

O 

(1-2) 

wherein A represents a hydrogen atom or a lower alkyi group: the other symbols have the same def initons as 

The lower alkyl group for A Is exemplified by alkyI groups having i to 4 carbon atoms such as methyl, ethyl. 

DioDvl. Isopropyt. butyl. Isobutyl and sec-butyl. ,. . , , k „» 

In this m<^h;d. hydroxycarboxylk: acid ester derivative (V) is reacted wKh an alk.h metal cyan.-. le such as 
potass l cyanate Jsod^ImcyanL In a solvent to yield compound (1-2) as an alkali m.ta. salt. 
treated with an add to produce compourxl (1-2). Reactk^n of hydroxycart,oxyl.c ^^'^'J^^^^^^'^^^^^^ 
alkali metal cyanate Is carried out in an appropriate solvent The solvent » exemplified by alcohols such as 
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methanol, ethand, propanol. bopropanol. 2-methoxyelhano! and buUnol. N.N-dimelhy«formamide (DMF). dl- 
methyl sulfoxide, acetonitnle and mixtures thereof. The amount of alkali metal cyanate used b normally 1 to 
10 mol equivalents, preferably 1 to 5 mol equivalents relath/e to compound (V). Reaction temperature is nor- 
mafly 0 to 150-C. preferably 10 to 120-C. reiK:tion lime being 0.5 to 50 hours. The alkali metal sail of compound 
(1-2) lhu3 obtained is treated with an acid by a conventional method to produce compound (1-2). This acid treat- 
ment is carried out in the presence or absence of an appropriate sonant The solvent is exemplified by alcohols 
such as methanol, ethanol. propanol. isopropanol. 2-methoxyethanoi and butanol. aromatic hydfocart>ons such 
as benzene, toluene and xylene, ethers such as ethyl ether, isopropyi ether, dioxane and telrahydrofuran ha- 
logenated hydrocarbons such as chloroform, dichloromethane and 1,1,2,2.telrachloroethane, elhyi ace'ute 
acelonilrila and mixtures thereof. Allhough K is preferable to use an Inorganic acid such as hydrochloric acid* 
sulfuric acid, nitric acid or hydrobromic acid in excess, organic acids such as acetic add. cHric acid and tartaric 
acid can also be used. 



Method E 



R-<CH2)n 





o 

NH 



?" _ 
R-<CH2)„-CH— <^^^CH2)n. 

(1-5) ° 

wherein the symbols have the same definitions as above. 

In this method, compound (M) is subjected to a reduction reaction to produce alcohol derivative (1-5). This 
reduction can be carried out by a known method. For example, reductwn with a metal hydride, reduction with 
a metal-hydrogen complex compound, and reduclion with diborane or substituted borane are used. In olher 
words, this reaction is achieved by treating compound (1-4) with a reducing agent Reducing agents Include 
metal-hydrogen complex compounds such as alkali metal borohydrides (e.g., sodium borohydride. lithium bor- 
ohydride) and lithium aluminum hydride, and diborane, whfch are chosen as appropriate depending on type of 
compound (1-4). This reactton is carried out in an organic solvent which does not interfere with the reaction* 
The solvent is exemplified by aromatic hydrocarbons such as benzene, toluene and xylene, hatogonated hy- 
drocarbons such as chloroform, carbon letrachloride. dk:hIoronr>e thane. 1 .2-<Jk:hloroethane and 1.1.2.2.tetfa. 
chloroelhane, ethers such as diethyl ether, letrahydrofuran and dioxane. alcohols such as methanol, ethanol. 
propanol, isopropanol and 2-methoxyethanol.- amides such as N.N-dimethylformamide. and mixtures thereof] 
chosen as appropriate depending on the type of reducing agent. The reactk)n temperature Is normally -20 to 
150*C. preferably 0 to 100*C, reaction time being about 1 to 24 hours. 

Method F 



O 

(1-5) ► R--.CH2)m.i— CH = CH-^^-KCH2)n^^:>^^ 

O 

(1-6) 

wherein the symbols have the same definftlons as above. 

In this method, cxxnpound (1-5) is subjected to a dehydratfon reaction to produce compound (1-6). This de- 
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hydration «n be advanUgeoos.y carried ool by a known method In which compoond (1-5) T^^Vf " 

' KiTa sXeo.. The a J exLp.i(ied by hydrochloHc add. aulfuHc P^^-^^Xe^at: hy^*: 
salvont IS exemplified by aromatic hydrocarbons soch as benzene. ""f J^lZ;- 1 1 2^^^^^ 
carbons such as cNofofoon. c«rtx>n tetrachloride, dichloromelhane. 1.2-dtehloroelhane ^J^;2'2 ^ 
ch ZLthene, ether, such as diethyl ether, tetmhydrofumn and dioxane. aloohola such as -J' J^"-"' « 
plpaool. Isopropanol and 2-methoxyethanol. amides such as N.N-dimethylfom>-m.de. water •^''^u^*' 
ZLf, c^oL as appropriate depending on the type of add. "H,- reaction '-^^^^^^'^ '^^^ 
150-C preferably 0 to 100-C. reaction time being aboul 1 to 24 ho..rs. The corppound (1-6) produced .n th« 
method may be in (E)-form or (Z)-form relative to a double bond newty formed. 
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15 



20 



25 



30 



Method G 



33 



r 

(1-4) . 




O 
(I -.7) 



wherftln the symbols have the same definitions a.s pbove. n 7\ This 

n this method compound (M) and hydroxylamine are reacted to produce oxirnmo /'"^ JJ^ 

form or (Z>-form relative to stereochemistry of the hydroxyimino group newly formed. 



Method H 

O 

40 (1-8) 




45 



30 



u/hnrnin lha Rvmbols have the same definitions as above. 

^r^hrmeth^ compound (1-6) a.s produced by method F Is ..bJeCed to a reduction reaction to produce 
compound (1-8). This reduction is carried out in the same manner as method B. 



Method I 



(1.5) R-(Cn2)„-CH2-^^^^CH2)„. 



O 




O 

(1-9) 



wherein the symbols have the same definitions as above. 

In this method, compound (1-5) as produced by method E Is subjected to a redudKX, reactK.n with a known 



9 



EP 0 643 OSO A1 



TO 



15 



hydrosllane compound to produce compound (1-9). This reduction Is advanUgeously carried out by reacting 
compound (1-5) with trielhy<3Uane |(C2H5),SiHl or dielhytsilane KCjH^hSIHJ In Irifluoroacellc acid. 

The 2.4-oxazolldlnedione derivatives obtained by methods A through I can be Isolated and punfied by 
known means of separation and purillcalion such as concenlralioo. raduced- pressure concentration, solvent 
extraction, crystallization, recrystallizalion. re-dissolution end chromatography. 

Starting material compound (11-2) for method C.can be produced by. for.example. nr>ethod J. 

Methojri J I, 

^ (C6H5)3P = CH(CH = Cfn,.iCHO(vii) 

R-(CH2)m-<:-^_^^H0 ' ► (n-2) 

(VI) 



wherein the symbols have the same definitions as above. 

In this method, aldehyde derivative (VI) is reacted with (Iriphenyiphosphoranylidene)aceUldehyde or Y-(tn- 
phenytphG.v:;oranylidene)crotonaldehyde (VII) to produce unsaturated aldehyde derivative (11-2). Reaction of 

20 compounds (VI) and (Vli) is carried out In an appropriate solvent by a conventional method. The solvent is ex- 
emplified by aromatic hydrocartx^ns such as benzene, toluene and xylene, ethers such as dioxane. letrahy- 
drofuran and dimelhoxyethane. alcohols such as methanol, ethanol and propanol. N.N^Imethylformamide. 
dimeth yl sulfoxide. cJ^loroform. dichloromethane. 1 .Z-dichloroethane. 1,1.2.2.letrachloroelhane and mixtures 
thereof The amount of compound (VII) used is normally about 1 to 5 mol, preferably about 1 to 3 mol per mol 

25 of compound (VI). This reaction Is normally carried out at -50 to 150'C. preferably -10 to 100-C. reaction time 

being about 0.5 to 30 hours. . . ^ / , ^ i 

Starting material compound (11-1) for method A can bo produced by. for example, method K or J. 



30 



40 



45 



Method K 



O _ 

(n^2) » R-(CH2)„-C-<Q-(CH2CH2),^HO 



35 'ji'^'h (n-3) 



wherein the symbols have the same definitions as above. 

In this method, compound (11-2) as produced by method J is subjected to a reduction reaction to produce 
compound (11-3). This reduction is carried out in the same manner as method B. 



Method L 



? — 
R-<CH2)„~<:-^[^)--CH0 



(C6H5)3P(cii2)iCH <^ (vm) 

4. O 



(VI) 



55 R-(CH2)„,— C"^^^-CII = ClI~<CH,)w.i — CH < ^ 



(IX) 
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Reduction 
' ► 




(X) 



► R-<CH^„-C-<^^^CH2)i^|-CHO 

; (n-4) 

wherein I represents an integer from 1 to 4: B represents a lower alkoxy gro.p. a lower alkyl.t^io group or a 
The lower aiKoxy group h glkvllhio group for B is exemplified by alkyllhio groups hav- 

°wo B uM, may Wrd 109.1h« to torn, Mh»l.»««=W. p-opyl.r.d.w d,»,.olnrt»lhyto~ oc >!.= I'ke- A^M 

oxide, sodium mothoxide and potassium tert-butox^e. The " Ho 5 mol pr.foinbly 1 to 

to 5 mol per mot of compound (VIII). The amount c^J--!* "^'^^I'^sO'C pr 'f^bly -10 .0 

3 mol permol of compound (VI). This reaction .s nomnally J""* ^'^^^^^^^^^ i„ san.e 

crvstalliration. recryslallization. r«»-dissolution and chromatography. „„.,,„h m 

' starting material compound (V) for method D can be produced by. for example, mc.hod M. 



5^ 



11 



Method M 
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Method M 



30 



40 



45 



R-(Cnj)„— C-<^A-(CHi)n+ iCHO, 



(n-5) 



15 



20 



25 




(XI) - 



(J _ 

R-<CH2)„-C-<^^^CH2)n+ i-CH-COOH 



(V-l) 



OH 



Esteriilcation ^ /—^ 

R-<CHa)„— C-<^^^^^CHJ)n + l-CH-COOA• 
OH 

. (V-2) 

The lower alM group for A' is exemplified by Ihe same lower alkyi groups mentioned for A above 
nw, Mh ""^^t' (V-l) ^""^ are produced from the aldehyde derivatives produced by meth- 

ods J through K. Cyano group addition reaction for aldehyde derivallye (il-5) is carried out by a known method 
-For example, compound (11-5) is reacted with potassium cyanide or sodium cyanide in a hydraZsoTvemt" 
the presence of an acM to produce compound (Xl) wherein 2 is hydrogen, or/eacted wHh ^tassiumc^an J2 
cJn^o "h rif' J '"T"'^ ""'^'"'^ "^"^"^ (^') -f'--" Z^an acet^ group 

prZce co^oin'd'c^S:^''' ''''''''''' '° ""'"^ """^-""^ ^^-1) is estified io 

for examole !l! H " ^5' ! "'^r'"? "^J^"" '"«'hods J and L can be synthesized by. 

for example, the methods descnbed in the Journal of Medicinal Chemistry. Vol. 35. p. 1853 (1992) Japanese 
Patent Unexamined Publication Nos. 272573/1989 and 272574/1989 and other pulTlcations ''^P^""* 
Aldehyde derivative (11-6) Including the sUrtIng compound (11-2) In Method C can also be p«.duced by meth- 



od N. 
so Method N 



R-<CH2)„-X'-Q)-CH0 (^•0)2P(0)CH,(CH = CH)pCOOA" (xiin 



£5 (XJI) 
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R— (CH7)i 



H =:CH-<CH =CH)p-COOA- 



Rediiction 



(XIV) 



R— {CHa), 



CH = CH -iCH = CH)p-CH20H 



Oxidation 



(XV) 



R— (CH^) 



m 



:CH = CH)p^i-CIIO 



(II-6) 



[In formulas (XII), (XIV). (XV) and (11-6), X' r^^prP^enls -CH^- or -C(=0).; in formulas (XIII) and (XIV). A" repre- 
sents a lower alkyl group; In fonnulas (Xlll). (XIV). (XV) and (ll-B). p represents 0 or 1; the other symbols have 
the same definitions as above.] 

The lower alkyt group for A" is exemplified by the samo lownr alk-yl groups specified for A* above. 
In this method, aldehyde derivative (XII) h first reacted with a phosphonoacellc acW derlvrillve or y-phos- 
phonocrotoni'- acid derivative (Xlll) to yield unsaturated ester derivative (XIV). The reaction of compounds (XII) 
with (Xlll) is c;3rried out in the same nr«nner as the reaction of compounds (VI) with (VIII) in method L. 

Compound (XIV) Is then reduced to alcohol derh^atlve (XV). This redu clog-re act Ion can be carried out by 
a known method. For example, reduction with a metal hydride, reduction with a metal-hydrogen complex com- 
pound, and reduction with diborane or substituted borane are used. In other words, this reaction is aciiieved 
by treating compound (XIV) with a reducing agent. Reducing agents Include metal-hydrogen complex com- 
pounds such as alkali metal borohydrides (e.g., sodium borohydride. lithium lK>rohydride) and lithnjm aluminum 
hydride, and diborane. It is advantageous to use diisobulyl aluminum hydride. This reaction is can-ied out in 
an organic solvent which does rx)t Interfere with the reaction. The solvent is exemplified by aromatic hydro- 
carbons such as benzene, toluene and xylene, halogenated hydrocarbons such as chk)roform. carbon tetra- 
chloride, dichloromethnne, 1.2-dlc>iforoe thane and 1,1.2.2-totrachlon:>ethane. ethers such as diethyl ether, tet- 
rahydrofuran and dioxane, alcohols such as methanol, elhanol. propanol, Isopropanol and 2-methoxyethanol. 
amides such as N.N-dimethylformamido, and mixtures thereof, chosen as appropriate depending on the typo 
of reducing agent. The reaction tomperaturo is normally -20 to 150«C, prefombly 0 to 100*C, reaction time being 
about 1 to 24 hours. 

Compound (XV) is then oxidized to aldehyde (11-6). This oxidising reaction can be carried 0!it by a known 
method. For example, oxidation with manganese dioxWe. oxkJation with chromfc acW, and oxidation with di- 
methyl sulfoxide are used. In other words, this reactfon is achieved by treating compound ()CV) with an oxidizing 
agent. Oxidizing agents include manganese dioxWe and chromic anhydride. It Is advantageous to use man- 
ganese dioxide. This reac*ion is carried out in an organic solvent which does not interfere with the reaction. 
The solvent is exemplified by aromatic hydrocarbons such as benzene, toluene and xylene, halogenated hy- 
drocarlx)ns such as chloroform, carbon tetrachloride. dk:hloron>e thane. 1 ,2-dk:hloroethane and 1.1,2,2-tetra- 
chloroethane. ethers such as diethyl ether, tet rahydrofuran and dtoxane. dimethyl sulfoxide, and mixtures 
thereof, chosen as appropriate depending on type of oxidizing agent The reaction temperature is normally - 
20 to 150*C, preferably 0 to 100'C, readten time being about 1 to 24 hours. 

Aldehyde derrvalive (11-6) thus obtained can be isolated and purified by known means of separation and 
purif k:ation such as concentration, reduced-pressure concentration, solvent extraction, crystallization, recrys- 
talllzatlon. re-dissolutlon and chromatography. 

Starting material compound (XII) for method N wherein is -CHa- and m is 1 can be produced by. for ex- 
ample, method O or P. 



13 



EP 0 643 050 A1 



Method O 



10 



W _ 
R-CHjP^ (C6H5)3 - OHC^^-^OOA" 

(XVI) (xvin 



(XIX) 



R-CH = CH-<Q>-COOA' 

(xviin 

R-CHaCUa-^^-CHiOH 
(XX) 



IS 



20 



25 



30 



3S 



R-CH2CK2-<\ ^-CHO 



(XXI) 

[With respect to formula (XVI). W represents a halogen atom: the other symbols hava the same def Inlttons as 

Thi haloaen atom for W Is exemplified by chlorine, bromine end iodine. . • 

^n fhte metli>dThosphonlom sait (XVI) and aldehyde derivative (XVII) are condensed together to y.e^d 
c« Joour^d S?m) Vws c^ndenslng reaction Is carried out in the same manner as the reacUon of compounds 
^n^nd^K method L (impo^ (XVIII) is obtained as a mUture of (E)- and (Z)-conf .gurat«n .somors 
S^m'espec o thrnew^^ With respect to the (E)- and (Z)-conflguratlons. each after Is^ 

With respeciioino newiy iw... ^1^^ n r.*Hiirinn reaction in the same manner as in methcxi 

lation. or the. mixture v^thout.^^^^^^^^^ 

lallization. re- dissolution and chromalo<jfaphy. 
Method P 



4Q 



45 



W 



R-CH2P ^ (C6H6)3 + 

(xvn 



OHC^-Q 

(xxm 



R-CH = CH<^^^-Q 
(XXIil) 



50 



55 



^ R-CH=CH<^^^^-<: 

(xxm 



HO 



(XXJ) 



IWUh respect to formulas (XXII) and (XXIII). Q represents a halogen atom; the other symt>ols have the same 

definilions as abovo l . • ;^inA - 

The haloaen atom for Q is exemplified by chlonne. bromine and iodine. ^ . .k ^i-.ih 

rhK^ftod T^^^ salt (XVI) and aldehyde derivative (XXII) are condensed together to yield 
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with respect to the newly formed douWe bond. WHh respect td the (E>- and (Z>-cx>nfigur«Hons. each after iso 
lallon, or their mixture without Isolation, treated wKh txHytlrthium, aec-bulyllilhKjm. lert-butyilKhlum, methyl- 
lithium, phenyllilhlum or the like to yield a lithio compound, which Is then reacted with N.N-din>ethytformamide 
(DMF) to yield compound (XXIV), The reaction of compound (XXIII) to compound (XXIV) is pref'^rably carried 
out at -100 to SO^C over a period of about 1 to 24 hours, with nn ether such as diethyl ether, lelmhydrofurun 
or dioxane as a soivent The anrkount of N.N dlnrwthylformamide (DMF) used Is 1 to 5 nr»ol equivalents r«lalivo 
to compourxJ (XXIII). Compound(XXIV) is subjected to a reducing reaction in the same mannf>r as method B 
to yield compound (XXI). 

Aldehyde derivatives (XXI) and (XXIV) thus obtained can be isolated and purified by known m««ns of sep- 
aration and purification such as concentration, reduced-pressure concentration, solvent extraction, crystalli- 
zation, re crystallization, re-dissolution and chromatography. 

Intermediate (XXIV) for method P can also be produced by method Q. 

Method Q 

R-CH = CH— ^^^)— COO/V ^ Il-CH = CH— ^^^-<;H20H 

(XVllI) (XJCV) 



► R— CH = CH -<^^-CHO 

(XXIV) 

(The symbols have the sanr>e def Inii ions as abovej 

In this method, compound (XVIII) is first treated in the same manner as the i txlucing reaction of compound 
(XIV) in method N. to yield compound (XXV), which is then treated in the same mann'Tas the oxidation reaction 
of compound (XV) in method N, to yield compound (XXIV). 

Aldehyde derivative (XXIV) thus obtained can be isolated and purified by known means of separation and 
purification such as concentration, reduced-pressure concent rntion. solvent extraction, crystallization, recrys- 
tallization, re-dissolution and chromatography. 

Compound (I) can also be produced by the following methods R through W. 

Method R 

/==\ Method C 
R— {CH2)m— X'--^^^^^CH=:CH)p^i"CKO >^ 

(11-6) 

R— {CH2)m— X'-^^^CH2CH2)p^ 1 

(MO) 




[The symbols have the same definitions as above.) 

In this method, aldehyde derivative (11-6) as produced by method N Is treated by method C to yield com- 
pound (1-10). 

2.4-oxazolidinedk5ne derivative (1-10) thus obtained can bo isolated and purified by known n>oans of scp- 
aratton and purificallon such as concentratfen, reduced-pressure concentration, solvent extraction, crystalll- 
zatlon. recrystallization. re-dissolution and chromatography. 
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10 




Method J 
CHO ► 



Method K 



(XXI) or (XXIV) 



(CH2CH2),CHO 
(11-7) 



f5 



r-<:h2CH2 



Method A 



a 



(CH2CH2)<i 
(Ml) 




20 



25 



Method B 



R-CH2CH2 



{CH2CH2), 
(M2) 




35 



[The symbols have the same definitions as above.] 

In this naeihod, aldehyde derivative (XXI) as produced by method O or P or aldehyde derivative (XXIV) as 
produced by method P or Q is treated by method J and then method K to yield aldehyde derivative (11-7). which 
Ib lh«n tr««l«tf by fn«iho<l A to yittM ooiniMMnd (I- 1 1), which is (hen treated by method B to yield oompound (I- 
12). 

2,4-oxa2olidinedione derivatives (Ml) and (1-12) thus obtained can be isolated and purified by known 
means of separation and purification such as concentration, reduced-pressure concentration, solvent extrac- 
tion, crystallization, recrystallizatioi i, re-dissolution and chromatography. 

Method T 



40 




R--CH2CH2, 



„^ Method J 
HO 9^ 



Method C 



(XXD or (XXIV) 



a 



(I- 12) 



(CH2CH2), 




45 



50 



[The symbols have the same definitions as above.) 

In this method, aldehyde derivative (XXI) as produced by method O or P or aldehyde derivative (XXIV) a^ 
produced by method P or Q Is treated by method J and then method C to yield compound (1-12). 

2.4-oxazolidine<jk)ne derivative (i-12) thus obtained can be isolated and purified by known means of sep- 
aration and purification such as concentration, reduced- pressure concentration, solvent extraction, crystalli- 
zallon, re crystallization, re-dissolutlon and chromatography. 



55 
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Method U 



(XXn or (XXIV) 



R-CH2CH2^ 



Maih^aL Method A 

HO ^ • 




10 



Method A 
► 



a. 



15 (M4) 




20 



25 



p Juce^ b7me^od P or Q is treated by o^elhod L and then n,ethod Ato yield con^pound (M3). wh.ch .s then 

^nir^r/orrnrLrK^e^TS O-, ... obt.n.d en be ^ -^^^^^^^^ 

n^ean's of separation and purification soch « cpocenlralion. reduced-pressur, ccncentrafon. solvent extrac 
tion. crystallization, recrystalllzation. re-dissolution and chron^ntography. 

Method V 

I U Method J end Method K f || 

^'^^CHO or M ethodL ^ WA(CH2)«.r-CHO 

(XXI) (11-8) 



35 



R-CH2CH2 

Method M Method D 



^(CH2) 
(M4) 




45 



55 



^'•^^.^Ihritr 1%^: d^""^^^^^^^^^^^^ Hy .elhod O or P is tre.ed by b^ . .nd .hen 

n^etioi K oTby me't^ L alone, to yield aldehyde derivative (.1-8). which ia then treated by methcKl M and then 

-'"S^::^^!^^^!^ (.-1.) .bus Obtained en t. Isolated and P-'^ ~ ^ ^^^^^^^^^ 
aration and purification such as concentra.ton. reduced-pressure concentration, solvent exlracfon. crystall. 

zation recrystallization. ro-dissolulion and chromatography. 

Sorting materia, compound (XVI) for methods O and P can be produced by method W. 

Method W 

R-CH2-W -I- (C6Hs)3P R-CH2P"^(C6H5)3 

(XXVI) 
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10 



IS 



20 



25 



SO 



35 



[The symbols have the same deflnillona «f JJ*;^^^] , -^XVl) is reacted with a reactive amount of 

In this method, a compound represented by 9«"^«« T^L^r^^ formula (XVI). This reaction 

tnphenytphosphlne to yie«d a pt^sphonK^m "'^f^^^^^^^ toluer^ and 

is carried out in a solvent The solvent is exemplified ^J^^^^^^^ „^xlures thereof. This 

[Effect of the invention] 

compound (., relating .o thepreseo. ^venUon possesses hypo8.yoea,.c and hypolipKlen^ic activity. Ex- 
perimental data supporting this fact are given below. 

Experimental Example 

Hypoglycemic and hypolipidemic action "J"^ ^^vdered diet (CE-2. aea Japan) containing the subject 
KKAr mice at 9-14 weeks o( age were fed on P^***^^^;^ . " ^^perimcntal period. Blood was col- 
compound at 0.005% for 4 days. Anln^ls ^^^^^^^^ rX^^ride^^^^ by the enzyme 



40 



45 



SO 



Table 1 




Compound (Example number) 


Hypoglycemic action (%) 


Hypolipidemic action (%) 


1 


32 


17 


3 


51 


38 


4 


22 


19 


8 


4Q 


37 


9 


.49 


49 


10 


61 


71 


11 


46 


47 


13 


40 


65 



As is evident from these results, oxazolidinedione derivative (1) relating to the present .nvent.on possessea 
excellent hypoglycemic and hypolipidemic activities in non-insulin-dependent diabetes mell.tus model mouse, 
and is pharrnaceulically useful as a therapeutic agent for diabetes mellilus. hyperl.pKlem« and hypertens.on, 
for example. 

[Examples] 

Example 1 

A mixture of 5-[4-[3-(5-methyl-2-pheny1-4-oxa2olyl)proplonyllclnnamylldenel-2.4-oxarolidinedione (1.02 
g). palladium-cartoon (5%. 0.5 g) and letrahydrofuran (THK) (150 ml) was subjected to catalytic hydrogenat.on 
a 1 atm and room lernperature. Alter the catalyst was filtered o..t. the filtrate w«s concentrated unde reduced 
pressure. The residue was purified by silica gel column chromatography. From the fraction eluted with cWoro- 
fc^m-methanol (100:3). 5-[3-{4.I3-(5-methyl-2-phenyl-4-oxa20lyt)propionyllphenyllpropyll-2.4-oxa20 .d.ne- 
dlone (0.58 g. 56%) was obtained, which was then recrystailized from dlchtoromethane-methanol to yield col- 
orless needles having a melting point of 184-1 85*C. , 

Example 2 

To a solution of 5-[3-l4-t3-(5-methyl-2-phenyl-4-oxazolyOpropionyl]phenyllpropyll-2.4-oxazolidinediona 
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(0.25 g) In lelrahydrofurBn (THF) (10 mO-elhano( (10 ml), sodium bo«>hydride (0.05 g) was added^ fol owed 
by stirring at room temperature for 2 hour^. The reaction mixture was poured over water. '>«"«^«'«;>^j;::;"j ^ N . 
HQ and then extracted with ethyl acetate. The ethyl acetate layer was washed wHh water, dned (MgSO.) and 
then concentrated under reduced pressure; the residue was purified by silica gel column chromatography. 
Prom the fraction eluted with ethyl acetate-chloroform (1:1). 5-(3.l4-(1.hydroxy-3-(5-methyl-2.phen,t-4Hoxa- 
zoly1)p«)py()phenyllpfopy<).2.4^xa2olidin.dior,e (0.16 g. 64«A) was obtained, ^^^nich was then recrystall.ied 
from acelone-iaopropyl ether to yield colorless needles having a melting point of 150- 151 •C. 

Example 3 

A mixture of 5-[3-(4-(1-hydroxy-3-(5-methy1-2-phenyM-oxazcIyl)propy1lphenyl]propyll-2.4 oxntolidine- 
dione (0.17 g). 9 N HO (10 ml) and tetrahydrofuran (THF) (10 ml) was healed under refluxing cooditwns for 
2 hours. The reaction mbcture was concentrated under redoc-Kl pressure; the residue was poured over water 
ar>d extracted wHh ethyl acetate. The elhyl acetate layer was washed with water, dried (MgSO,) and th«n con- 
cenlrated under reduced pressure: the residue was purified by silica gel column chromatography. Frorn the 
fraction eluted with diloroform-methanol (100:2). 5-l3-l4.[3.(5-methyl-2-phenyl-4-oxazolyl)-1-propenylJphe- 
nyl]propylJ-2.4^xazolidinedione (0.045 g, 28%) was obtained, which was then recrystalUzed from elher- 
isopropyl ether to yield colorless needles having a melting point of 1 36- 1 37»C. 

Example 4 

A mixture of 5-I3-l4-l1-hydrt>xy-3-(5-methy1-2-phenyl-4-oxnzolyl)propyllphenyl]propyt]-2.4-oxazolidine- 
dione (0.14 g). triethylsilar.c KCaHs),SIHl (0.075 g) and trifluoroacetic acid (2 ml) was stirred at room Ir niper- 
ature for 3 hours. The reaction mixture was poured over water, neutralized with an aq.ioous solution of sodiuen 
hydrogen carbonate and then extracted with ethyl acetate. The ethyl acetate layer was washed with water, dried 
(MgSO,) and then concentrated under reduced pressure; the residue was purified by silica gel col.inin chro- 
matography. From the fraction eluted with chloroform-methnnol (100:3). 5-l3-l4-t3-(5-melhyl-2.phenyl-1-oxa- 
zolyl)propyl]phenyl]propyij-2.4-oxazolidinedione (0.11 g. 82%) was obtained, which was then recrystallized 
from ether-melhanol to yield colorless needles having a melting point of 119-120°C. 

Example 5 

Amrxtureof5-t3-I4-I3-(5^me^hyl-^-phenyl-4-oxazoIy^)propionylIphenyl)propyl^2.4-oxnzoHdinediooe(0.28 
g), hydroxylamine hydrochloride (0.09 g). sodium acetate (0.11 g) and 80% methanol (20 ml) was stirrod under 
refluxing conditions for 2 hour^. The reaction mixt.ire was poured over water, the resulting cry.stal was coller.ted 
by fiHration lo yield 5-(3-(4-[1-hydroxyimino-3-(5-methyl-2-phenyl-4-oxazolyl)propy1lphenyllpropyll-2.4-oxa- 
zolidinedione (0.26 g. 90%). which was then reaystallized from dichloromelhane-melhanol to yield colorless 
prisms having a melting point of 185-186»C. 

Example 6 

A mUture of 2-hydroxy-4-[4-l3-(5-methyl-2-phenyl-4-oxazolyl)propionyllphenyl)bulyric acid ethyl ester 
(1 43 g). powdered potassium cyanate (0.83 g) and butanol (30 ml) was heated under rofiuxing conditions for 
2 flays After the solvent was distilled off under reduced pr^osuro. the residue was acidified with 2 N hydro- 
chloric acid and then extracted with ethyl acetate. The ethyl acetate layer was washed with water, dried 
(MgSOO and then concentrated. The residue was purif ied by silica gel column chromatography. From the frac- 
tion eluted with chlorofonn-methanol (100:2). 5-|2-[4-(3-(5-methyl-2 phenyM-oxazolyl)proplonyl)phenynel- 
hyll-2.4-oxa2olidinedione (0.56 g. 39%) was obtained, which was then recrystallized from dicWoron,elhane- 
methanol to yield colorless prisms having a melting point of 173-174*C. 

Example 7 

5-(2-|4-t3-(5-Methyl-2-pheny1-4-oxazolyl)pfopionyllphonyl]ethylh2.4-oxazolidinedione was trc.ited in the 
same manner as In Example 2 to yield 5-l2-{4-l1-hydroxy-3-(5-melhy1-2-phenyl-4-oxa7.olyl)propyllphenynel- 
hylf2.4-oxazolidin«dione, which was then recrystallized from dichloromelhane-methanol to yield cdorloss 
needles having a melting point of 145-146*C. 
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Example 8 

A mixture of 5-I2-[4.l1-hydroxyO-<5.melhyf-2.phehyl-l^xa2ol>i)propy<]phenyfleth 
d«ne (0.32 g). p-loluenesulfonic add monohydrale (p-TsOH H^O) (0.145 g) and toluene (40 inl) was stirred 

5 under ref luxing cooditiona for 2 houni. The reaction mixture was washed with an aqueous solution of sodium 
hydrogen cart>onate and water, dried (MgSOO and then concentrated under reduced pressure. The residua 
was purified by silica gel column chromatography. From the fraction eluted wHh chloroforms lhanol (100 2) 
5-[2-|4-(3-{5-methy|.2-phenyt-4-oxazolyJ>.1.proponyfJphonyllethyil.2,4-oxazolidinedtona (0.235 g, 77%) was 
obtained, which was then recryslallhted from dichloromethane-isoprupyl ether to yield colorless needles havina 

10 a melting point of 1 75- 1 76*C. 

Example 9 



20 



25 



30 



35 



40 
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A mixture of 5-[4.(3-(5-methyl-2.pheny1-4K>xazolyl)propk>ny!]beazylidenel-2.4-oxa2olidinedione (0.75 g) 
palladium-cartjon (5%, 0.75 g) and tatrahydrofuran (THF) (70 ml) was subjected to catalytic hydroganalion ai 
3 atm and room temperature. After the catalyst was filtered out. the filtrate was concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography. Fro*n the fraction eluted with chloro- 
form ettiyi acetate (1:1. v/v). 5.[4-[Vhydroxy-3K5-methyl-2-phenyl-4^xazolyi)prx)pyl]ben2yI].2.4-oxazolidine- 
dione (0.4 g, 53%) was obtained, which was then recrystalllzed from dichloromethane-melhanol-lsopropyl 
ether to yield colorless needles having a melting point of 154-1 55"C. 



55 



Example 10 

A mixture of 5 [4-I1-hydroxy-3-(5-melhyl-2-phenyl-4^xa2olyl)propyllben2yl)-2.4-oxazolidinedione (0 21 
g). p-toluenesulfonic acid monohydrate (p-TsOH HiO) (0.1 g) and toluene (40 ml) was strred under refluxing 
conditions for 2 hours. The reaction mixture was washed with an aqueous solution of sodium hydrogen car- 
bonale and water, dried (MgSO^) and then concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography. From the fraction eluted with chloroform-methanol(1 00:2) 5-[4.I3-(5-me. 
thyl-2-phenyi-4.oxazoly1>.1-propenyllbenzyll-2,4-oxa20lidinedione (0.14 g. 70%) was obtained, which was 
. Aft"!^^!^*^"*^^"^ ^'"^ dichlorom*.thane-feopropyl ether to yield colorless needles having a melting point of 

Example 11 

A mixture of {E)-4-[2-I5-fnethy<-2-(2-naphthyl)-4-oxa2oly1]vinyl]cin-namaldehyde (2.00 g). 2 4-oxazolidine- 
d.one (1.11 g). piperidine (0.23 g). ethanol (100 ml) and tetrahydrofuran (50 ml) was refluxed under heating 
conditions for 8 hours. After tha reaction mixture was concentrated, chloroform was added to the residue- the 
mixture was then washed with 2 N HCI and water, the organic layer was washed with water, dried (MgSO,) 
and then concentrated. The residue was subjected to silica gel iolumn chromatography. "Rie crystal obtained 
from the fraction eluted with ethyl acetate-chloroform (1 :9. v/v) was dissolved in tetrahydrofuran (100 ml) and 
subjected to catalytic hydrogenatlon at 1 atm and room temperature In the presence of palladium-carbon (5% 
0.5 g). After the catalyst was filtered off. the filtrate was concentrated under reduced pressure. The residue 
was subjected to silica gel column chromatography to yield 5-[3-{4-[2-I5-methyl-2-(2-naphthy)V4-oxazolyllat- 
hyl phenyl)propylh2.4-oxazolldlnedlone (0.29 g. 12%) from the fraction eluted with methanol-chloroform (2 98 
v/v). which was then recrystalllzed from.dichloromethane-isopropyl elHer to yield a colorless prisms havino a 
melting point of 168-169'C. »- s* •» 

Example 12 

To a mixture of 5-[4-(2-(5-methy|w»-phenyl-2-thlazoly1)ethyl)clnnamylldene)-2.4-oxazolldinedlone (0 55 g) 
(mwture of the (E)- and (Z>-configurations) as obtained in Reference Example 28 and dioxane (50 ml) palla- 
diuin-carbon (5%. 2.0 g) was added, followed by catalytic reduction at 1 atm and room temperature. Af'tor the 
catalyst was filtered off, the filtrate was concentrated under reduced pressure to yield S-(3-r4-I2-(5-methvl-4- 
phenyl.2-thiazoly1)ethyl)phenylIpropylh2.4-oxazolidinedione (0.48 g. 86%). which was then recrysUllized fVom 
ein>i acotate-hoxane to yield colorless prisms having a melting point of 111-112»C. 
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Example 13 

(E.E)-5-{4.[2-(5-Methy1-2-pheny1>4-oxazoly1)vlny1]clnnamy1iden«]-2.4.oxiizolidinedk>n6 was subjected to 
catalytic reduction In the same manner as In Example 12 to yleU 5-(3-{4-f2-(5-melhyl-2-pheny1-4-oxa-zolyOet- 
5 hyi]phenyl]propyf)-2,4-oxazolkJinod*K)no, which was then recrystalMzed from ethyl acetate-hexane lo yield col- 
orless prisms having a melting point of 112-113''C. 

Example 14 

10 A mixture of 5-((E.E)-5-(4-I2-(5-methyt-2-phenyt-4-oxazoryi)ethyt)phf»nylJ.2.4-p>enladieny<idene)-2.4-oxa- 

zolidinedione (0.84 g) [mixture of the (E)- and (Z)-oonfigu rations) as obtained In Reference Example 51. pal- 
ladium-cartx>n (5%, 0.3 g) and dioxane (50 ml) was subjected lo catalytic hydrogenation at 1 atm and room 
temperature. After the catalyst was filtered off. the flltmte was concentrated ur>der reduced pressure. The re- 
sidue was subjecledto silica gel chromatography to yield 5-I5-(4-f2-(5-methyl-2-pheny1-4«oxazolyl>ethy<]phe- 

*5 nyllpentyi}-2,4-oxazolidined»one (0.79 g, 93%) from the fraction eluted with chloroform- olhyi acetate (10:1, 
vA/), which was then re crystallized from ethyl acetate-hexane to yield colorless prisms having a melting point 
of116-117»C. 

Exanipte 15 ' - 

To a mixturo of 5-(4-[(F)-2-[2-(2-furyi)-5-methyi-4-oxn2ofyiJvinyt]cinnamy1idene]-2,4-oxazondinedion© 
(0.25 g) [mixture of the (E)- and (Z)-conflguratlons) as obtained In Reference Example 52 and ethyl acetate 
(15 ml), palladium-carbon (5%. 0.1 g) was added, and catalytic hydrogenation was conducted at 1 atm and 
room temperature. After the catalyst was filtered off, the filtrate v^ras concentrated under reduced pressure. 
25 The residue was subjected to silica gel chromatography to yield 5-{3-(4-[2-[2-(2-furyl)-5-methyt-4-oxazolynet- 
hyl)phenyl]propyll-2,4-oxazolidinedione (0.225 g, 89%) from the fraction eluted with chlorofomn-ethyl acetate 
(10:1. v/v), which was then recrystalltzcd from ethyl acelate-hexane to yield colorless needles having a melting 
point of 123-124"C. 

30 Example 16 

A mixture of ethyl 2-hydroxy-6-[4-(2-[2-(2-furyl)-5-methyi-4-oxazolyl]ethyl]phenyl]hexanoale (0.55 g) as 
obtained in Reference Example 50, potassium cyanale (0.542 g) and bulanol (30 ml) was heated under reflnx- 
ing conditions for 50 hours. The reaction mixture wastconcentrated under reduced pressure; 0.5 N HCI (50 
35 ml) was added to the residue, followed by extmction with elliyl acetate. The ethyi acetate layer was washed 
with water, dried (MgSOi), and then concentrated under reducfid pressure. The residue was subjected to silica 
gel chromatography to yield 5.[4-[4-[2-[2-(2-fury1)-5-melhy1-4'Oxazolyllelhy1]pheny1]butyl]-2,4-oxazoHdine- 
dlone (0.22 g, 40%) from the fraction eluted with chloroform- ethyl acetate (10:1, vA/). which was then recrys- 
taliized from ethyl acetate-hexane to yield colorless needles having a melting point of 140-141*0. 
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Formulation Example 1 (production of tablets) 




(1) 5-[4-[3-(5-methyf.2-pheny1-4-oxazolyl)-1-propenyl]phenyt]ethyt}-2,4-oxazolidinedtone (com- 
pound produced in Example 8) 


10 g 


45 


(2) Lactose 


50 g 




(3) Corn starch 


15g 




(4) Carboxymethyt cellulose calcium 


44 g 


SO 


(5) Magnesium stearate 


19 




1000 tablets 


120 g 



The entire amounts of components (1). (2) and (3) and 30 g of cofnponent (4) were Kneaded with water 
and vacuum dried, followed bypartide sizeuntformization. To the slze-unifonmlzed powder, 14 g of component 
(4) and 1 g of component (5) were added; the mixture was tabteted using a tabletJng machine, to yield 1000 
tablets each containing 10 mg of component (1). 
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FormLrfalion Exampla 2 (production of tableta) 




(1)5-I3-I4^3-(5-methyl-2-phenyl-4-oxii2olyJ)-1-prop«nytJphenyJ)propy1h2.4-oxazolidinedione 
(compound produced In Exampla 3) 



(2) Lactose 

(3) Corn starch 

(4) Cartooxymethyl cellulose calcium 

(5) Magnesium stearate 



1000 tablets 



The entire amounts of components (1). (2) and (3) and 30 g of component (4) were kneaded with water 
af,d vacuum dried, followed by partide size uniformizatlon. To the size-unifomiized powder. 14 g of component 
(4) and 1 g of component (5) were added; the mixture was tableted using a tableting machine, to yield 1000 
tablets each containing 30 mq of component (1). 



Reference Example 1 



A mixture of 4-[3-(5-melhyf-2-pheny)-4-oxazolyl)propionyllbenzaldehyde (6.0 g). (triphenylphosphorany- 
idene)acetaldehyde I{C.H,),P=CHCH01 (6.29 g) and benzene (100 ml) was stirred under refluxing conditions 
for 24 houni. The reaction mUlure was concentrated under reduced pressure; the residue was subjected to 
silica gel column chromatography. From the fraction eluted with ethyl acetate-hexane (1-2) 4-[3-(5-methyl-2- 
phenyl^-oxazolyl)propionyijcinnamaldehyde (4.08 g. 63%) was obtained, which was then recrystalllzad from 
dichloromethane-lsopropyl ether to yield colorless prisms having a melting point of 119-120''C 



Reference Example 2 

o^4-r3-(5-methyl-2-phenyl-4-oxazolyl)propionyl]cinnamaldehyde (3.60 g). 2.4K)xazolidinedione 
(1.58 g). pipendine (0.27 g) and acetic acid (30 ml) was heated under refluxing conditions for 6 hours The re- 
action mixture was cooled: the resulting crystal of 5-(4-f3-(5.methyl-2-pheny|-4-oxazolyl)proplonyllclnnamyll- 
deneI-2.4-oxazolidinedione was collected by filtration and washed with ether-methanol. The filtrate and wash- 
ings were combined together and concentrated under reduced pressure; chloroform was added to the residue 
The chloroform layer was washed by sequential additions of an aqueous solution of sodium hydrogen caiDon- 
ate. 2 N hydrochloric acid and water, dried (MgSO,) and then concentrated: the residue was subjected to silica 
gel column chromatography. From the fraction eluted with ethyl acetate-hexane (2:1). further crop of 5-[4-l3- 
(S-methyI-2-phenyt-^^xa2olyl)pfopionylJcinnamylidene^2.4-oxazolidinedione was obtained. Combined crys- 
memglS',ViT:S4SsZ"' *^ y''*"^ "9ht yellow needles (1.12 g. 25%) having a 

Reference Example 3 

■A ^?ni?iw'in **'"^"^-'^'°''^'^"-2-y')'"«thylJtriphenyIphosphoniumbromide(9.61 g)and N.N-dimethylforma- 
mide (DMF (60 m^) sodium hydride (60% in oil. 0.9 g) was added, followed by stirring at room temperature 

H ^. ''-'3-(5-'nothyl-2-phenyI-4-oxazolyl)propiony<]bDnzaldehyde (6.50 g) was add- 

.*rllll*2*''^.h o^T^^ ' The reaction mixture was poured over ice water, neu- 

S^T/^ATn . J^S ■^'^^ acetate layer was washed with ;ater. 

dned (MgSOO and then concentrated under reduced pressure; the residue was subjected to silica gel column - 
chromatography From the fraction eluted with ethyl acetele^hloroform (1:100). 4-13-(4-(2-(1.3-d.o.olan-2- 
yl)vlnyl)phenylI-3-oxopropylJ-5-methy|.2-phenyloxazole was obtained as an oily substance, which was then 

K (THF) (150 ml). After addition of palladium^rbon (5%. 3.0 g), the solution was 

subjected to catalytic hydrogenation at 1 atm and room temperature. After the catalyst was filtered of f ^he 

ZZ'Z"^?HT'f-"^ T"""! ^"^'^"^ 9«' "''""^ chrom^itog- 

7^aIrZT^t ,!^T. 1 """^ •"'^ acetate:hexane (1:3). 4-{3.[4-(2-(1.3-dioxola,v2-yl)ethyl)phenylH- 
oxopropyl]-5-methy«-2-phenyloxazole (2.4 g. 30%) was obtained, which was then recrystall zed from eU er- 
Isopropyl ether to yield colorless needles having a melting point of 89-90-C 
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Reference Example 4 . 

A mixture of 4-p^4-[2-(l,3-dioxc4an-2-yl)elhynpheny1}-3-oxopropy<l-5-methy1-2-phenyfoxa20<e (2,17 g) 
and 50% aoetk: add-water (60 ml) was stirred at 75-80*C for 4 hours. The reaction mixture was concentrated 

5 under reduced pressure, neutralized with an aqueous solution of sodium hydrogen cart>onate and then extract- 
ed with ethyl acetate. The ethyl acetate layer was washed with water, dried (MgS04) and then concentrated 
under reduced pressure; the residue was subjected to silica gel column chromatography. From the fraction 
eluted with elher-hexane (1:1), 3-[4-[3-(5-n>ethyl-2-phenyl-4-oxazoly<)propionyl]phenyl]propionaIdehydo (1.5 
g, 78%) was obtained, which was then recryslallized from ether-l so propyl ether to yield colorless needles hav- 

10 ing a melting point of 92-93*C. 

Reference Example 5 

A mixture of 3-[4-(3-(5-melhyl-2-phenyl-4-oxazolyl)propionyl]phonyl]propk>naldehyde (1.47 g). sodium cy- 
1$ anide (0.25 g), acetic a.nhydrlde (0.52 g). benzytlributyfammonlum chloride [(C4H9)3(CeHftCH2)NXn (0.66 g) 
and dlchloromethane (30 ml)-water (10 ml) was stirred at room temperature for 18 hours. The organic layer 
was separated, washed with water, dried (MgS04) and then concentrated under reduced pressure. The residue 
was subjected to silica gel column chromatography. From the fraction elutbo with ethyl acetale-hexane (1:2), 
2-acetoxy-4-[4-[3-(5-methyl-2-phenyl-4-oxa2olyf)proplonyl]phenyllbutyronltflle (1.75 g. quantitative) wa*; ob- 
20 tained as an oily substance. 

Nr IR (5 ppm In CDCI3): 2.1 3 (3H, s), 2.15-2.3 {2H, m), 2.38 (3H. s). 2.8-3.0 (4H, m), 3.39 (2H, I. J=7 Hz), 5.29 
(1H, t. J=6.5 Hz), 7.28 (2H, d, J=8 Hz), 7.35-7.5 (3H, m), 7.9-8.05 (4H, .n) 

Reference Example 6 

25 

A mixture of 2-acetoxy-4-[4-[3-(5-methyl-2-phenyl-4-oxazolyl)propionyl]phenyllbutyronitrile (1.72 g), 6 N 
HCI (20 ml) and dioxane (10 ml) was heated under refluxing conditions for 3 hours. The reaction mixture was 
poured over water and extracted with ethyl acetate. The ethyl acetate layer was washed with water, dried 
(MgS04) and then concentrated under reduced pressure to yield 2-hydroxy-4-l4-[3-(5-methyl-2-phenyl-4-ox- 

30 a2olyl)propionyl)pheny1]butyric acid as a solid substance. The solid was dissolved In ethcnolic hydrogen chlor- 
ide (10%, w/w, 20 ml), followed by stirring at 75-80'C for 2 hours. The reaction mbcture was poured over water 
and extracted with ethyl acetate. The ethyl acetate layer was washed wKh water, dried (MgS04) and then con- 
centrated under reduced pressure; the residue was subjected to silica gel column diromatography. From the 
fraction eluted with ethy! acetate-hexane (1:1), 2-hydroxy-4-[4-[3-(5-methyl-2-phenyl-4-oxazolyl)propio- 

35 nyflphenyllbutyric acid ethyl ester (1.54 g, 88%) was obtained, which was then recrystallized from didiloro- 
methane-isopropyt ether to yield colorless needles having a melting point of 87-88''C. 

Reference Example 7 

40 A mixture of 4-chloromethyl-5-methyl-2-(2-naphthyl)oxazole (10.0 g), triphenylphosphine (11.1 g) and 

acetonltrlle (100 ml) was refluxed under heating conditions for 18 hours. After mixture coding, the resulting 
crystal of [5-methyl-2-(2-naphthyt)-4-oxazdylrnethyl]triphenylphosphonlum chloride (19.3 9. 88%) was cdlect- 
ed by filtration, which was then washed wHh acetonitrile and diethyl ether. Melting point 265-286*C. 



45 


Elemental analysis (for Cs3H27NOPCI): 




Catculate<f: 


C, 76.22: 


H, 5.23; 


N. 2.69 




Found: 


C, 76.14; 


H. 5.50; 


N, 2,63 



50 



Refere nee Example 8 

4-Chloromethy)-5-methyl-2-phenyloxazde and triphenylphosphine were reacted In the same manner as 
In Reference Example 7 tp yield (5-methyl-2-phenyl-4-oxazolylmethyl)triphenylphosphonlum chloride: Melting 
point 277-278-C, 
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p. .ai «n^v5ls (fof C^H^NOPa): 






Calculaled: 1 =Q. 74.12; 


H. 5.36; 


4.2.98 1 




P-^.nH: 1 C. 73.79; 


H. 5.32; 


N.2.97 1 



10 



IS 



Reference Example 9 



point 256-257*C. 





Elemenlal analysis (for C«H«NPSa): 




Calculated: 


C, 71.67; 


H. 5.18; 


N.2.88 


Found: 


C. 71.53; 


H. 5.15; 


N, 2.91 



20 Reference Example 10 



25 



30 



Keierento i^ai..!"- 

ki/mHHa fifl 4 a) was suspenaea in 

DMF (200 ml), and sodiu.n hydride (60% .n ^''-J ''? 9],^" bq oWas added, followed by slirring for 3 hours, 
auoo^ te„.peralure for 1 hour, methyl ^'^-f^^^^^^^^^ 'J^, c^.ectad by fUtra.ton. The crysU. 



35 



40 



216-217"C 

Reference Example 11 



^rence c^rtinK*" ■ • 
point of 156-157*'C. 

Reference Example 12 ^ ^ . xutr /9<^o 

j,t- iQ '^n a\ was suspended in i nr ^^^^j 

Methy. (E)-4-l2-l5-meth/-2-(2.naph.hy.H-«^^^^^^ ,,^,,e stWr^ at room tem- 

and Lum atumlnom hydride ^^^^ ^^^^^^^^^^ were filtered off. The filtrate was con 
pe ature for 1 hour, water (5 ml) '^^l^'^'^'''^;'^^^'^:^^^^ recrystallized from dichloromethane-methanol to 

^ Ing a melting point of 173-174*C. 



Reference Example 13 



1 .0 g) and d.oxane (70 m.)-methanol (60 '"') ^"'j;^" concentrated under reduced pressure to y«ld me- 
ane to yield colorVess plates having a melting point of 52-53 C. 
" Reference Example 14 ^ ^ a ,^ 
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r lo vl«ld 4.f2-(5-methy<-4-phony1-2-lhtezo«>4)ethy«lbenzyl alco- 



of 62-63-C. 
Reference Example 15 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 



S$ 



nese dioxide {15.6 g) and chloroform (300 rri) was slirreo air JT 

uUina cfvstiil was re- 

dioxide was filte^d off. .he fl.t«le ^-^^^^^r* 

crystallized from dichloromothane-mothanol lo yield <^H^^ l^meiny, ^ ,63»C 
z Jdehyde (6:56 g. 85%) as light yellow needles having a melling po.nt of 162-163 C. 

Reference Example 16 . 

Reference Example 17 

<S-Me,hv,-2-phen^.4-oxazol,rneth,,HpHenv1phos^^^^^^^^ 
..„on of sodium a.hoxidc [prepared -^';";<;^^i;;t^^'^ (1 0.0 g) was 

After this reaction mixture was shrred at '^'^^^^^'^'^ ^IciTo mixture was poured over water and then 
odded. After stirring at room temperature for 2 ^^^^tj^^^^.'^'^^^* dried (MgSO.) and then concen- 

extracted with ethyl acetate. The ethyl acetate '^^^[^;^r'^%^'^'^ ^^^^^ y.^d (n)-4.l2-(4-bro. 

.rated under reduced pressure: '•^-f ^-^ff. '"^^'^^IV, fhi^SnX.ed with ethor-hex.ne (1:20. 

vTw^rita^'™ 



of 13S-139*C. 

Reference Example 18 



TO a scution of (H)-!^.—-"^);'"^^^ ^:^^:t;^^:XZ 
(140 ml), a hexane solution of n-butyllUh.um (1 6 ^^.^^^.^J n dime.hyifo^,amide (4.2 g) in tetrai.ydro- 

\cMon mixture was stirred at -70-C for 1 5 m.nutes « 'J f;-^ ,,,, .jO'C for 

furan (10 ml) was added drop by drop at the '^^^em^^^^^^^ 1 N HCI (150 ml) was added 

30 minutes and then the temperature was raised to ^-^^^^ '^^^^^ .^y,, ^„ wB..md with water, dried 

prisms having a melling poinl of 158-1 59"C. 
Reference Example 19 

prisms having a melting point of 186-187-C. 
Reference Example 20 



point of isi-iea^c. 
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Reference Exam|>le 21 



4-I2.(5-MethyM.pheny1-2-thIazo«yl)elhy11benzaldehyde and trielhyl phosphonoacetate were reacted In 
Ihe same manner as in Reference Example 19 to yield elhyl 4-I2.(&-fnelhy1-4.phenyt-2-lhiazolyi)elhy1Jcinna- 
male, whrch was then recrystallized ifom hexane to yield colorless prisms having a melting point of 69-70-C 



Reference Example 22 

A toluene soIulk>n of dfisobutyJaluminum hydride (1.5 M. 17 ml) was added drop by drop to a suspension 
of elhyi (E)-4^2-I5.nr^thyi-2.(2.naphthyl).4-oxazoly^lvinyl)clnnamate (4.20 g) in dichloromelhane (100 ml) at 
O^C. After the mixture was stirred at room temperature for 4 hours, methanol (2 ml) and then water (6 ml) were 
added at 0°C. After the insoluble substances were filtered off. the filtrate was concentrated under reduced 
j^ressure. The residue was subjected to silica gel chromatography to yield a crystal of (E.E)-S-[4-[2-[5-methyi- 
2-(2-naphthy^)-4-oxa2olyi^inyilphenyl^2-p^openol from the fraction eluted with ethyt acetate-chloroform 
(5:95, v/v), which was then recrystallizod from chloroform- ethanol to yield light yellow prisms (3.04 g, 81%) 
having a melting point of 184-1 aS^C. 

Reference Example 23 

Ethyl (E)-4-[2-(5-methyl-2-phenyl-4-oxazolyl)vinyl]cinnamate was reduced with dlisobutyialuminum hy- 
dride in the same manner as in Reference Exan pie 22 to yield (E.E)-3-[4-[2-(5.methyf-2-phenyi-4-oxa2olyl)vi- 
nyl]phenyl)-2-propenol. which was then recrystallized from ethyl acetate to yield light yeflow prisms having a 
melting point of 165-166*0. 

Reference Example 24 

Ethyl 4-[2-{5-methyi-4-phenyl-2-thiazojyI)elhyf]cinnamate was reduced with dlisobutyialuminum hydride In 
the same manner as in Reference Example 22 to yield (E).3-l4-t2-(5-methyl-4-phenyi-2-thia20lyl)ethyllphenyl]- 
2-piopenol. which was then recrystallized from hexane to yield colorless plates having a melting point of 93- 
94*'C. 



Reference Example 25 

Amixture of (E.E)-3-(4-(2-[5-methyl-2.(2-naphihyl).4-oxazolyl)vinyllphenyl].2.propenol (2.80 g). activated 
manganese dioxide (8.40 g) and chloroform (150 ml) was stirred at room temperature for 16 hours. After the 
manganese dioxide was filtered off, the filtrate was concentrated under reduced pressure. The residue was 
subjected to silica gel chronrwtography to yield (E)^.[2-I5-melhy1-2-(2-naphlhyl).4.oxa2oly1Jvlnyl)cinnamalcle- 
hyde (2.50 g. 90%) from the fraction eluted with chlorofoim. which was then recrystallized from dlchloroine- 
thane-methanol to yield light yellow prisnns having a melting point of 213-214°C. 



Reference Example 26 



(E.E)-3-(4-[2-(5-M6lhyl-2-phenyl-4-oxazolyl)vinyilphenyll-2-propenol was oxidized with activated manga- 
nese dioxide In the same manner as In Reference Example 25 to yield (E>-4.I2-(5-methy|.2-pheny|.4-oxazo. 
Iyl)vinyljcinnamaldehyde, which was then recrystallized from ethyl acetate to yield light yellow prisms having 
a melting point of 191-192*0. 



Reference Example 27 



(E)-3 I4-[2-(5-Meihyl-4.phenyl-2-lhlazoly1)elhyllphenylJ-2-propenol was oxidized with activated manga- 
nese dioxide In the same manner as In Reference Example 25 to yield 4-{2-(5-methyl^.pheny|.2-thiazolyI)et- 
hyljcinnamaldehyde. which was then recrystallized from ethyl acetate- hexane to yield colorless prisms having 
a melting point of 94-95**0. 



Reference Example 28 

Amuture of 4-I2-(5-methyi-4-phenyi-2-thlazolyi)ethyfldnnamaldehyde (2.5 g). 2.4-oxazolldinedione (1.14 
9), pipc-ridine {0.211 g) and ethanol (50 ml) was refluxed under heating conditions for 4 hours. After the reaction 
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mixture was concentrated, chloroform was added to the residue; the mixture was washed with 2 N HCI and 
water. The chlorofoon layer was washed wHh water, dried (MgSOi) and then concenlralod to yJeW 5-[4-[2-(6- 
methy1-4.pheny<*2-lhia2oly1)ethy<)dnnamyildenB]-2,4-oxa2olidinedlone-(mixture of the (E>- and (2)-configuFa- 
tions] (0.81 Q. 26%), which was then recryslallUed from elhyf acetate to yield light yellow prisms having a melt- 
ing point or 161-162'C. 

Reference Examole 29 

(E)-4-(2-(5-Melhy<-2-pheny1-4-oxa2oly1)viny1)cinnamaIdehyde and 2,4-oxazoltdinedione were reacted in 
the same manner as tn'Reference Example 28 to yield {E.E)-5-[4-{2-(5-melhyt-2-phenyl-4-oxazolyl)vinylJcin- 
namylidene]-2,4-oxazolidlnedione, which was then recrystallized from chloroform-methanol to yield yellow 
needles having a melting point of 274-275*C. 

Reference Example 30 

4-Chloromelhyl-2-(2-furyl)-5-mothy!oxa7.ole and triphanylphnsphlne we^ e rw^cted In the same manner as 
in Reference Example 7 to yield (2-(2-furyt)-5-methyl-4-oxazolylmethylltriphenylphosphonium chloride. Melt- 
ing point 2B4-285'*C. . 



Elemental analysis (for C27H23NO2PCI): 


Calculated: 
Found: 


C, 70.51: 
C. 70.25; 


H. 5.04; 
H. 4.97; 


N, 3.05 
N, 3.09 



Reference Txample 31 

(5-Mplhyi-2-phenyl-4-oxazoly1methyl)tripheny1phosphonium chloride and methyl 4-formylbonzoate were 
rfi^iCtRd In the same manner as In Reference Example 10 to yl^lii methyl (E)-4-[2-(5-meth>1-2 pheny1-4-oxa- 
zolyl)vinyllbenzoate, which was then recrystallized from ethyl acetate to yield colorless prisms having a melting 
point of 164-1 65*»C. 

Reference Example 32 

Melhyi (E)-4-[2-(5-melhy1-2-pheny1-4-oxazoly()vlny!]ben7nnte was subjectryi to catalytic hydroQonatlon In 
the same manner as in Reference Example 13 to yield melhyl 4-(2-(5-methyl-2-pheny1-4-oxa7.olyi)€lhy<]ben- 
zoate. which was then recrystallized from hexane to yield colorless needles having a melting point of 59-(50**C. 

Reference Example 33 

Methyl 4-[2-(5 methy1-2-pheny1-4-oxa2olyl)elhyllbenzoate was reduced with lithium aluminum hydride in 
Ihe same manner as in Reference Example 12 to yield 4-{2-(5-methyi-2-phenyl-4-oxazolyl)elhyl]benzyl alcohol, 
which was then recrystallized from ethyl acetate-hexane to yield colorless plates having a melting point of 103- 
104'*C. 

Reference Example 34 

A mixture of 4-I2-(5-methyl-2-pheny1*4-oxazoly1)ethyl]benzyl alcohol (11.3 g), activated manganese diox- 
ide (23.0 g) and dichlorome thane (200 ml) was stirred at room temperature for 3 hours. After the manganese 
dioxide was filtered off, the filtrate was concentrated under reduced pressure. The residual crystal and triethyl 
phosphonoacetale (7.5 g) were dissolved In telrBhydrofuran (THF) (150 rW), and sodium hydride (60% In oil, 
1 .6 9) was added little by little under ice cooling conditions. Aftw stirring at room lemperaluf e for 1 hour, the 
reaction mixture was poured over water and extracted with ethyl acetate. The eth/l acetate layer was washed 
with water, dried (MgSO*), and then concentrated under reduced pressure, to yield ethyl 4-{2-(5-methy1-2-phe- 
nyl-4-oxazolyl)elhyncinnamate (7.9 g, 57%). which was then recrystallized from ethyl acetate-hexane to yield 
colorless prisms having a melting point of 73-74°C. • 
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Reference Example 35 x^xoin 

* Ing point of 102-103-C. 

Reference Example 36 . . j 

a melting point of 99-1 00°C. 
f s Reference Example 37 

prisms having a mellina point of B2-83'C. 
Reference Example 38 

lo /id colorless prisms having a melting po.nt of 117-118 C. 

Reference Example 39 , h 

rods having a melting point of 107-108''C. 
Reference Example 40 

melllng point of 142-143'C. 



20 
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Reference Example 41 
45 M 



. .V . Ayu^r..n^i€, was reduced wHh lithium aluminum hy- 

a melting point of 150-151-C- 
50 Reference Example 42 

55 point Of 20&-210«C. 
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Reference Example 43 - 

• • XE)-4-|2-t2-(2-F*.ryt>.5^ethyM-oxazo«y<}vinytlbenzaIdehyd^ find triethyl phosphcM.oacotn.a w«.e reac.^^ 
In Ihe LJ^^nnerTs in Reference Example 19 lo yield elhyl (E)-4-t2-l2K2-foryl)-5-molhy1^^x«oIylH- 
nyl}c«na!^^le. which was then recryslallized from elhanol to yield light yellow pdsma hav.ng a mcll.ng po.nl 
of 123-124-C. 

Reference Example 44 

Pihvl fE1-4-l2-I2-(2-foryl)-5-melhyl-4-oxnzoIylIvinyllcinnam»»te wbs reducod with diisobulylaluminum hy- 
dride in ihe same manner as In Reference Example 22 lo yield (E.EV3-l4.l2-[2^24uryl)-5-molhy1.4^xazolynv,. 
J;!llph:nyri-2-propeno.. which wa. then recryslallized ta>m ethyl acetale to yield colorless prism, having a 
melting point of 148-149*C. 

Reference Example 45 

(E EV3-(4-(2-l2-(2-Furyl>-5-methyl-4-oxazoly»Jvinyllphenyll-2-propenc' •■ .s oxidired with activated man- 
ganese dioxkle in the same manner as In Reference Example 25 to yield (E)-4. 12-12.(2 f"^>^ ■^-^'Jv'-^-^;^ 
a7olylMnyl]clnnamaldehyde.whlch was then re<Tyslalllzed from ethyl acetate-hexane lo yield light yellow 
prisms having a melting point of 199-200*C. 

Reference Example 46 

(E)-4-I2-[2-{2-Furyl>-5-methyl-4-oxazolyl>/inyllcinnnmBldohydo and triethyl phosphono-icotnle were re- 
acted in the same manner as in Reference Example 19 to yield othyl (E.E.E^5-[4-I2-[2-(2-furyl)-5.meth>i-4- 
oxazolyllvinyl]phenyll-2.4-penladienoate. which was then recryslallized from elhanol lo yield light brown 
prisma having a melting point of 155-156**C. 

Reference Example 47 

Ethyl (E.E.E)-5-[4-l2-l2-(2-furyI)-5-methyl-4^xazoly1Ninyllphenyll-2.4-pentad^^^ 

diisobutylaluminum hydride in the same manner as in Reference Example 22 to yield t^^^'^)-^ ■' '' IJ- ^ '^J^ 
yl).5-methyl.4-oxazoly11vlnyIlphenyll-2.4-pontadien.1-ol. which was then recrystaflizcd from ethyl acetate lo 

yield colorless needles having a melting point of ISB-lsa'C 
Reference Example 46 

(E E E)-5-t4-r2-[2-(2-Furyl)-5-methyi-4-oxazoI>^Hnytlphenyll-2.4-pnntadIen-1-oI was oxidized with acti- 
vated manganisidLxLe in I?e same n^nner as in Reference Example 25 to yi«.d (E.E.E)-5-l4-|2. 2-(2.foryl^ 
5 methylioxazoly.lviny.lphenyI}-2.4-pentadien-1-al. which was then recryslallized from ethyl acetate to yield 
light brown prisms having a melting point of 179-180*C. 

Reference Example 49 

Amixture of (E.E.E)-5-l4-[2-(2-(2-furyl)-5-melhyl-4-oxazolytlvinyllph^.ny(J-2.4-pentadien-1.al (2 4 g). pal- 
ladium-cartjon (5%. 0.3 g) and ethyl acetale (100 ml) was subjected to cnl;,Iytte hydrogenalion .ni l aim and 
room temperature. After the catafyst was filtered off. the filtrate was concentrated under reduced pressure. 
The reskJue wa, subjected lo silica gel chromatography lo yield » I'«-l2-P-(2-^";yO,-5-methy«-4-oxazolyn.t- 
hyllphenyllpentan.1-al (2.2 g. 92%) as an oily substance from the fraction oluled wilh ethyl acetate-hexano 
(1:1, vAv). 

?.6-'5.M4H"m).ToM3H. s). 2.4-2.5 (2H. m). ^55-2.65 (2H. m). 2.7-2.8 (2». m). 2.9-3^0 (^H. m) 6 52 
dd. J=3.5 & 1.8 Hz). 6.93 (1H. d. J=3.5 Hz). 7.07 (4H. s). 7.53 (IH. d. J=1.8Hz). 9.76 (1H. t. J=1.8Hz) 

Reference Example SO 

After a mUture of 5-(4-P-{2-(2-ftJry!)-5-methy»-4-oxazolylIelhyl]phen>1lpenlan-1-al (2.2 g). sodium cya- 
nide (0.383 g). acetic anhydride (0.796 g). bonzyltribulylanww»nlum chloride (0.608 g) and dichloromolhano 
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(40 mlVwal^ (10 ml) was .tImKJ el rxxxn lemperalure for 2 hours, lha organic la^ was ^^^^f ^/^^^^ 
with water dried (MqSOJ. end then concentrated under reduced pressure, to yield 2.acetDxy-5-I4-p-(2-(2-f ur- 
yl)-5-methyi-4^xa20tyflethyllphenyilhexanenHrile as an oily substance. 

'^T^ t!^^!^)'?0S%H. 3), 2.13 (3H. s). 2.61 (2H. I, J-6.8 Hz). 2.7-2.8 (2H. m). 2.9-3.0 (2H. m). 5.31 (IH. 
f J=6 8 Hz/ 6.52 (IH. dd. J=3.5 & 1.8 Hz). 6.93 {1H. d. J=3.5Hz). 7.08 (4H. s), 7.53 (1H, d. J=1.8 Hz) 

To this oily subsUnca. 6 N Ha (50 ml) was added, followed by heating under refluxing conditions for 8 
hours. After cooling, the reaction mixture was poured over water and extracted with ethyl acetate. The ethyl 
acetate layer was washed with water, dried (MgSO^. and then concentrated under reduced pressure, to yield 
2-hydroxy-6^4-t2-t2-(2-f uryl)-5-methy!-4-oxa2olyllethyl]phenyIlhexanolc acid as an oily substance. 

This 2-hydroxy-6-I4-I2-{2-(2-fuf yi>-5-methyM-oxa2olyil©thyllphenyi]hexanoic add was dissolved in elha- 
nol (40 ml). To this solution, concentrated sulfuric acid (3 drops) was added, followed by heating under refluxing 
conditions for 16 hours, after which the reaction mixture was poured over water and extracted with ethyl acet- 
ate. The ethyl acetate layer was washed with water, dried (MgS04), and then concentrated under reduced pres- 
sure; the residue was subjected to silica get chromatography to yield ethyl 2-hydroxy-6.[4-l2-[2-(2-f ury|)-5-me- 
thy|.4-oxazolyllethy1]phenytlhexanoate (1.9 g. 70%) as an oily substance from the fraction eluted with chloro- 
form-ethyi acetate (5;1, v/v). 
NMR (5 ppm in COaj): 

1 28 (3H t J=7 Hz). 1.4-1.9 (6H, m). 2.05 (3H. s), 2.58 (2H. t, J=6.8 Hz). 2.65-2.80 (2H. m). 2.85-2.95 (2H. 
m). 4.1-4* 2 (1H. m). 4.23 (2H. q. J=7 Hz). 6.51 (IH. dd, J=3.6 & 2.0 Hz). 6.91 (IH. d, J=3.6 Hz). 7.06 (4H. s). 
7.52(1H, d. J=2.0Hz) 

Reference l example 51 

A mixture of (E.E)-5.[4-[2-(5-methyi-2-phenyi-4-oxa2olyi)elhyllphenylV2.4-pentadien-1-al (2.3 g), 2.4-ox- 
azoiidinedione (2.0 g). piperidine (0.596 g) and acetic acid (50 ml) was refluxed under heating conditions for 
15 hours. The reaction mixture was concentrated; water was added to the residue, followed by acidification 
with 2 N HCI and subsequent extraction with ethyl acetate. The ethyl acetate layer was washed with water, 
dried (MgSO^). and then concentrated. The residue was subjected to silica gel chromatography to yield 5- 
({E.E)-5-t4«(2-(5-methyi-2-phenyi-4-oxazolyl)ethyilphenyl]-2.4-pentadlenyiidenel-2.4-oxazorKline^^^^ (mix- 
ture of the (E)- and (Z)-configurations] (1.0 g. 33%) from the fraction eluted with chloroform- ethyl acetate (9:1, 
v/v). which was then recryslallizod from chlorofornvmethanol to yield light yellow prisms having a melting point 
of 208-210'C. 

Reference Example 52 

(E)-4-[2-[2-(2-Furyl>-6-methyt-4-oxazolyllvinyllcinnamaldohyde and 2.4-oxazolidinedione were reacted in 
the same .nanner as In Reference Example 51 to yield 5.[4-((E).2-I2-(2-furyi)-5-methyl-4-oxazolyllvlnyt]cin- 
namyiidenel-2.4-oxazolidinedione [mixture of the (E)- and (Z)-conf igurations], which was then recrystallized 
from chloroform-methanol to yield a light brown prism having a melting point of 290-291 "^C. 



Claims 

1. A 2.4-oxazolidinedione derivative represented by the general formula: 




wherein X represents -CHj-. -C(=0)-. -CH(OH)-. .C(=NOH)- or -CH=CH-: R represents a hydrocarbon 
residue or heterocyclic group which may be substituted; n represents an Integer from 0 to 5. m represents 

an integer from 1 to 3; represents a single bond or a double bond; provided that n is an integer from 

1 to 5 vsiien X Is -C(=0), or a salt thereof. 
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2. The compound Mdalmad In dalm1.whe«Inn b an Inleoaf from 1 to S. 

3. 7hi^compoonda»daln>adlnclalm1.where5nmb2andnls1or2. 

4. The compound aa dainvKl In dalm 1. wherein m fa 1 and n Is 2. 

5. The compound a, claimed in dalm 1. wherein X Is -CH^. -CH(OH)-. -C(=NOH)- or -CH=CH-. n is O and 
m is 1 or 2. 

6. The compound as claimed In dalm 5. wherein m Is 2 and n Is 0. 

7. The compound ss datmed In dalm 1. wherein X Is -CH=CH-. 

8. Acompound as daimed in daim 1. wherein the compound is M3-i4.l3.(5.melhy^2.phenyl-4.oxazolyl). 
1.propenyllphenyl]?ropylh2,4-oxazarKJinedione. 

A compound as daimed In daim 1, wherein the compound is 5-I4-[1-hydroxy.3-(5-methyi-2-phenyl-4-ox- 
azdyi)propyl]benzyi}-2.4-oxa20lldlnedlone. 

10. A compound as daimed In dalm 1. wherein the compound Is 544-l3.(5-methyl-2.phenyl-4-oxazolyt).1. 
propenyllbenzyll-2.4-oxazolidlnedione. 

11, , A compound as daimed in daim 1. wherein the compound is 5-l3-l4-I2-I5.methy|.2-(2-nBphlhyl)-4-oxa. 
zolyllethyllphenyllpropyll-2,4-oxazolidinedione. 

12. A compound as daimed in daim 1. wherein the compound is 5.t3-l4-l2.(5.methyt.2-phen>1^-oxazdy!)et. 
^5 hyllphenyl]propyll-2.4-oxazoIidinedione. 

13. A phamiaceulical composrtion containing as an active ingredient a 2.4-oxazolidinedlone derivative rep- 
resented by the general fomnula: 
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wherein X represents -CH.-. -C(^=0>-. -CH(OH)-. -C(=NOH)- or -CH=CHs R ^P^^^"' V 'C^'u 
residue or heterocyclic group which may be substituted; n represents an integer from 0 to 5. m rBpre^ents 
an integer from 1 to 3; :::::::: represents a single or double bond: provided that n is an integer from 1 lo 5 
40 when X is -C(=0)-. or a pharmaceutically acceptable salt thereof. 

14. A pharmaceutical composition os daimed in daim 13. which is an insulin-sonsitizing agent 

1 5. A pharmaceutical composition as cjaimed in daim 14. wherein the insulin-sensitizing agent is a blood su- 
gar lowering agent 

16. A pharmaceulfeal composition as daimed in daim 15. wherein the blood sugar lowering agent Is a Iher- 
apeutic agent for diabetes mollitus. 

17. A pharmnceutical composition as daimed in dolm 14. the Insulin-sensitizing agent .s a therapeutic agent 
for hyperlipemia. 

1 S. The use of a compound according lo dalm 1. for the manufadure of therapeutic agents for diabetes mel- 
litus or hyperlipemia. 
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